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AftTICtE I. 

# 

Observations on Sir W, Comreves Report on Gas Light Esta^ 
blishments. By M. Ricardo, Esq. 

(To the Editor of the Annals of Pkilosophi/*) 

BEAR SIR, Briffhtouy May 18, 1823. 

I HAVE been fevoured with a copy of the Report the Royal 
Society, and two additional Reports of Sir W. Congreve to the 
Secretary of State of the Home Department, whu^ were l|dd 
before the House of Commons, and ordered |j|;j^^priated, aitd 
on which I bdg to offer some few observations mBUghthem|^ium 
of your journal. The first Report^ which was signed by some of 
the leading members of the Society, was midis nine year-ago 
(1814), in consequence of an inquiry bein^ instituted to ascer* 
tain the probable danger of gas light establishments; the second 
and third Reports by»6ir W. Congreve wire delivered in Jan, 
1822 and 1823, This gentlemamkas not confined himself to 
noticing the dangers^ which are likely to ame from die diffiisioh 
of this mode of fighting, and pcfintiiig mt ivbat hs^ thinka anr- 
the best methods of avoiding *them ; but be m also enieied 
somewhat fully into the nature and maiiagem^|k of the varioiis 
companies, and has thrown oat some hi|^td 
ments to >egulate their foture conduct, of I 
some notice heieafter. * ' .< ^ 

Sir W. Congreve has enriched the Report with^ome tailea tit 
the proce^dingSApf the three priQci|ml CkNnpimms:r*^lh« 
stations of the Chartered Company,, the City of Cdafu 

VOL, vj, p , 


5> . Mr» Ricardo on Sir W. Congreveh Report [July, 

r tty, and the^Soutb London Company. When I first saw these, 
expected to derive some valuable information from them, 
which wotdd enable me to come to correct conclusions in 
my inquiries relative to 'the comparison between oil and coal gas, 
' but I have been sadly disappointed. A slight examination soon 
proved to me that the statements which they contain could not 
be at all depended on, and I was, therefore, led to enter into a 
more minute analysis of them. I endeavoured, if possible, to 
account for the very different results which appeared in the dif- 
ferent Companies, but with veryUittle satisfaction, as I cannot 
come to any conclusions that can be relied on. Although this 
is a subject which I fear will not afford much entertainment 
to your readers, nor d^> I think that the private transactions of 
Companies are fi*^. subjects for public investigation, yet I am 
induced to send you the result of inquiries in as concise 
a form as povssible, and chiefly so, as Sir W. Congreve has 
founded his Reports on these statements, and no doubt relying 
on their correctness, has. thought it necessary to recommend 
legislative enactments upon them. 

In imitation of Sir W. Congreve’s plan, I have also annexed a 
table of the proceedings of the different Companies, part of 
Avhich is borrowed from his, and the remainder, the results of 
my own calculations, In the progress of my examination, the 
observations so accumulated upon me, that I was anxious to 
devise some mode for putting them in a concise but yet intelligible 
form, and I saw no better method by which it could be effected 
than the one I have adopted. Here the whole management 
of the different w^orks, together with the very different results, 
may be seen at one view, and any of your readers who, like 
myself, may b6 interested in the subject, will be able to form 
th^ir own j^^’dgment as to the probable correctness of the state- 
ments. '' s,. 

The information which I was chiefly desirous Of obtaining, 
was the quantity of gas that was consumed by a given number 
of lights, the quati^ty that was wasted or lost, the capital that is 
employed, the cost in labour, wear and tear, and management, 
the profit, &c. but these uill be found to vary so much that it 
will be impossible to*come to any correcVconclusion. 

With regard to the quantity of gas consumed by the dif- 
ferent Companies, the mode by which that is estimated in the 
•tables in the Report* is so obviously incorrect, that* I have 
adopted another method in order to ascertain it, which, though 
liable to error, is certainly a nearer approximation than the 
other. The lights iu t\^e Report are divided into two sorts, pri- 
vate lights and public lights; the private. lights am' stated to 
burn upon an average throughoift the year; thatis, for 313 days, 
excinding Sundays, one with another, four hours per night, coii- 
stimhig, by one Company, 4^ cubic feet; another and an-*- 
other 6 per hour : the public lights are stated to burn nine 
hours per nighf for 365 nights, consuming the same quantity of 
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f as per hour: now among the public lights^are elStiinated wha^ 
ave termed occasional lights^ such as are^sed at the tb^tr^i 
public bodies, cjhurchesy^/neeting houses, 8cc. which, up^n an 
average, consume a much smaller quaritity of gas than pri- 
vate lights, instead of equalling the public. In the Westii^nster 
station, the number of these occasional lights ‘is stated, tlie pri* 
vate lights being 10,660, the public or street ditto 2,248, and the • 
occasional 3,894. In the other stations^ the number of public 
bodies is given without stating the number of lights. I have, 
therefore, assumed they are •only one half; the whole number, 
therefore, in the Chartered Company iik 21,886 private, 3,452 
public, and 5,097 occasional lights, for 'Aich a rental is paid of 
125,977^ According to the rate of ch^ges, a gas light burn- 
ing from sunset till nine o’clock, pays 4/. annum. I have 
estimated in a former pa^er that this upon an average burns for 
20 hours per week, the estimate in the rqport is four hours per 
night, or 24 hours per week. This extra mlowance will account 
for those lights which extend beyond pine o^clock, and for which 
an extra charge is made. The nearest approximation then to an 
average charge would be for each private light, 4L 45. The 
average consumption of each burner where experiments have 
been tried has always been^stated to be 5 feet per hour, and it 
is upon this quantity and pnee I have founded my calculation. 
A private light burning four hours, 5 feet per hour, consumes 
20 feet per night, which, multiplied by 3 13, the number of days, 
amount to 6,260, which again multiplied by 21,886, the number 
of lights, will give the whole quantity consumed by the private^ 
at 137,006,360 feet, and at 4L 4s, per light, the rental of these 
will amount to 91,921/. or about 135. 6d, per 1000 feet. 

The public or street lights are I understand u^ally charged at 
51. 5s, each ; they arc estimated to burn the saiu^quantit^^ as 
the private lights, and the average time of b]p4!ing per night 
throughout the year is nearer ten than nine hours, the nightly 
consumption of each light then w^ll average 50 feet for 365 nights, 
and the annual 18,250, which, multiplied 1)3^3,552, the number 
of street lights, give 64,824,000» At 51. 5s. per light, the rental 
of the public lights will amount to 17,981, or about 5s. 9d* per 
1000 feet. • • • 

The rental "then for the private and public lights will ^ount 
to 109,902/. w^^ich,* deducted from the whole rental 1^^97W. 
leavesTor occasioned lights 16,076/. W4e may conrider that tb# 
charge for these lights wHl be 'at the same rate as the private 
lights, or 135* 6c/* per 1000 feet, which W^d give a con.9ump-> 
tion for the above-named sum,of 23,814#0y||||jfee|. Bythis'mode 
of calculating, the. whole consumption of will amm^t 
225,644,360, leaving a deficiency for waste o( 22,499,640, br 
nearly 10 per cent. I have by the same method estimatejfi tbq 
consumption ofjjthe City of London Company^ and the 
London Company* ^ ^ 

M 2 
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My first observations will be directed to the (|uaiitity of g|rs 

£ rodu<^ed and consumed^ and here we not* only observe a very 
bnsiderable varkition in fj&ch Company, but also a very marked 
difference in the different stations of tlie same Company^ At 
the Westminster station, it will be found the whole consamption 
of gas for all lights by my mode of calculatfng leaves a minus ^ 
quantity of 5,612,900, which. would be considerably more if esti- ' 
mated, as they have done all, as public lights. At tlie Brick 
Lane station, the overplus oi^ waste is above 21^er cent. ; and 
in the Curtain Road, nearly 20 per cent. At the uity of London 
Road Works, the waste will be found tg be nearly 46 per cent, 
and at the South London 38 per cent, flt will be impossible to 
account for the extraordinary difference which exists in these 
statements, but by sujmosing there must Ife some error : but 
the most surprising discj^pancy is in the Westminster. The pro- 
portion is so different from either of the others, I should be very 
strongly inclined to think that the quantity of gas produced from 
a given quantity of coal varied very materimly, although it is 
stated that at each station one chaldron of coals produces 12,000 
feet of gas. Unless they have an accurate gas-meter through 
which all their gas enters as it is made, previous to its passing 
into the gasometers, I knownot by what means they can possi- 
bly ascertain what quantity of gas is made, as at times, particu- 
larly in the long nights, they must be producing and delivering 
at the same time ; to assume that, because a chaldron of coals has 
upon one or two trials produced 12,000 feet of gas, it must 
always produce the same quantity, is certainly a very injperfect^ 
datum to calculate upon. At the City ot London Works, 
where it is statfed the greatest waste takes pj^lace, there are 
strong grounds for presuming that they over-calculate the quan- 
tity of gas produced. By the tables in the R|iiport, a chal- 
dron of cos^s is stated in all the Companies to^ield the same 
quantity of gas ahd the same quantity of coke. The Chartered 
and South London give in addition 10 gallons ^of tar and 11 El- 
ions of ammoniacal liquor, as it is there termed, while th6^City > 
of London Works produce 16 gallons of the former, and 18 gal- 
lons of the latter. Now it is not very provable that a chal(&on 
of coals in th^ir hand^ should obtain an excess of 13 gailons of 
two products without any diminution of the otbei's. ino|e 
likely suppositi^m is,"* that if there be this excess in these, there 
must be a corresponding deff ciency in thb other ; it on this 
count that I have made my calculations upon the quantity of 
used, and not upon Uie quantity of gas produced. In the one 
case it is most probable they are correct ;*while, in Uieother,t their 
accuracy is more than doubtful^ In examining tables, Vfe are 
struck with theVery ^eat advantages which the Chartered Con)- 
pany possesses over the other two. As we are oftentimes puzaled 
by the exhibitiontof a large number of figures, and do not readily 
see the exect proportions, I have reduced the stale to <me 
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^aldron ; so that ]pur readers may be better able to form a 
judgment of the ditferences. lu the Chartered Company, the 
WhcJe rental is 125,977/.; the numbeV^of chaldrons of coals car- 
hbnised 20,678, giving a rental upon each chaldron of 6/. Is. lOrf. 

In the City of London Company, the whole rental is 30,839/. 
the number of chaldrons of coals used 8,840, yielding a rental 
upon each chaldron of 3/. 10s. 

In the South London^ the rental is 14,963/. ; the quantity of 
teoals 3,640 chjfldrons, producing 9 rental on each of 4/. 2.?. 3d. 

The cost of each chaldron of coal after deducting the profit on 
the coke, I reckon to be about 30s. The tar and ammonia may 
be considered an equivldent for the expence of lime. This will 
be the same with each Company. 

The profit I calculate by the dividend which is paid on the 
capital advanced ; in the Chartered Company the capital expended 
is 580,000/. ; 8 per cent, on that, which is the amount of divi- 
dend, is 46,400/. : this is their profit. In the City of London 
Company, the dividend is 7 per cent, which, on a capital of 
131,250/. gives for profit 10,240/. 

In the South London Company, a dividend of 7} per cent, on 
96,000/. gives 7,200/. 

The cost of coals and the profit being deducted from the 
whole rental leave the remainder for expences of management, 
wear and tear, labour, and contingencies. In the Chartered 
Company, the rental upon each chaldron of coals which is 6/. Is. 
lOd. will be thus divided : cost of coals, 1/. lO^. ; labour, manage- 
ment, &c. 21. 7s. lid.; profit, 2/. 3.S. lid. 

In the City of London Company, the rental upon each chal- 
dron of coals, ,which is 3/. 10.s.* will be thus divided : cost of 
coals, It. IO5. ; labour, management, &c. 17^, 9d. ; profit, 
ll.Qs.3d. 

In the South London Company, the rental upon each chaldron 
of coals, which is 4/. 2s. 3d. will be thus divided : coals, 11. 10.?, ; 
labour, See. 12.?. 9d. ; profit, l/rlU?. 6d. 

Itt'the Chartered^'Company, the proportion of capital employed 
on each chaldron is 28/. 

In the City of Lopdon Compfiny only 14/. I65. ; and in the 
South London, 267, 7s. 

^ It Auilfefcexcite very considerable surprise to those at all con- 
versant with Xlas Companies, that such a Very great disparity 
^^ould existf in the statements given by these three Companies ; 
first, in the great difference in the quantities of gks produced, 
and the eq^ually great difference in the waste ; next, in the vast 
disproportion of expehc?e in management, that of the Chartered 
Company, with all the great advaiitages it p6ssesses, being more 
than tbrpe times as much in proportion to the City Of London 
Con^fiy, and" nearly four times that of the South London* 
Ap^f though it has such a much larger pro|K>Ftian of liglits 
dpdn the le«gtjii Of main ; though it employs a much less hfimber 
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of retorts for the number of lights, which izva^y ba%aeii by ft refer 
ence to the table, yet it is stated to empley neariy' double tSe 
(Capital to the quautity of ^abals decomposed in compaiailQn iirith 
the City of London Company, and only a very little more l^haii 
the South London; and notwithstanding all which the. amouht 
of dividend varies but very little, and the premiums on the 
shares are nearly the same 14 all. ^ 

Without any design, the managers of a Company may often 
times be mistaken in estimating meir profits, more particularly 
when their funds exceed the capital employed, as many expences 
are charged to sunk capital which more particularly belong to 
wear and tear, &.c. ; for it is difficult to Conceive that a gas esta^- 
blishment, like that of the City of LoAdon, with the wear and 
tear of 170 retorts, the average number in use — with the labour 
necessary for working them — with the other expences in 
management — of clerks — superin tendant^ — inspeotors—colleo- 
tors — directors, for, 1 believe, there are no gratuitous semces-r— 
law expences, 8 cc. &c. should not es^pend above 7,839/.; and it 
is still more difficult to believe that the South London could 
effect all this for 2,302/.; while the Chartered Company is 
expending 49,000/. Yet it is upon such documents as tliese 
that Sir W. Congreve proppses to found his restrictive enact* 
ments ; to regulate the price at which gas ought to be charged ; 
and to do away with competition. For some years past, the 
most enlightened part of our legislature have been using their 
strenuous endeavours to do away with the evils that have arisen 
from over legislation ; and here Sir W. C. wishes to submit thftn 
Gas Companies to an infliction of all those evils ; but, we trust, 
that Parliamenl at this present day is too well inforofed to attend 
to such suggestions. He proposes that no cotnpetitipn should 
be allowed, and that the mains of each Compajiy shoul|l bp 
restricted to particular districts, that one may |>dfTnterfere with 
the other ; and to prevent any evil resulting from such a proce- 
dure, he further suggests that fjie price of gas furnished Djifibe 
Companies should be fixed independent o^fheir controul ; that 
liable to all contingencies of increased expenditure, ihe^ of 
course are not to be allowed to make an increased charge ;"thait 
is to be left^to some other direction. Aftd how would the pub- 
lic be benefitted by this? They may be secured against an 
increase of price by legislative enactment instead of Gofiipfttt- 
tion, but what security have tBey against a deteriorated 
against a scanty supply? a diminished time of burning? ora 
slovenly and careless mode of supplying it? for gas nifty be 
adulterated, and its filuminating powers diminished hy varkuis 
methods ; the pressure on the gasometer nipy bedimini<d&dl, the 
mains may bd supplied for a fees number of hours, and kas earn 
may be taken in the purification of the coal gasu The Oompftay 
is secure fronucompetition, and it may remunerate Stsetf by taoh 
means for the restriction it lies under. Ti^^e reason fMA m 
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Congreve wmi^OB lor doing away with competition is^ because 
ilt certain diemc^^ mams of different Companies now cross 
,eaeh other^ and when there is a leakige^ the parties are unwft** 
to be the first to open the ground, each ^ing desirous of 
throwing the trouble and expence upon the other ; but is this 
likely to be the case? Would the manager of a Company whose 
business it is to ^atch over its interests, knowing that a valuable 
article was escaping wl^ich might be at the expence of his Com- 
pany, hesitates single moment ascertaining the fact, and that 
merely because it might be the loss of some rival establishment? 
I can only say if the manager of a Company over which 1 had 
any cmitroul acted tlims, he would not continue to fill that 
situation long. It is the interest of every Company that there 
should be no waste, and that interest will make them careful 
that there is no annoyance from leakage. Sir W. Congreve 
throws out a hint whether* it may not be advisable to place Gas 
Companies under some licence, but would this measure be 
attended with any goods result? Let the public be secured 
by such legislative enactments as Parliament may think fit 
against any possible danger that may arise, but do not let the 
Companies be fettered by licences, visitations, and other vexa- 
tious restrictions, which can answer, good end whatever, and 
will only tend to drive from the superintendence men of talent 
and respectability. If it be deemed advisable that an inspector 
be appointed to ascertain that the public are incurring no risks, 
let his powers be strictly defined ; let him have no controul over 
rthe management, or any thing in which the safety of the public 
is not. concerned ; if he observes that they are risking that, let 
him remonstrate, and if not attended to, let hivn report to the 
higher powers. Who will compel attention ; that is all which the 

E ubltc nave^a right to expect from Gas Companies more than 
om any othef^ ^pstitution. 

Sir W. Congreve has given the result of some very interesting 
eimeriments on Uie explosive fojrce of coal gas mixea with atmo- 
sjmeric air compai^ with gunpowder ; surely he will not draw a 
comparison between the danger arising from the two. It is not 
enough to consider because 39,000 cubic feet of carburetted 
hydrogen mixed with^four times its quantity of common air will 
exjdode with the same force as 135 barrels of gunpowder, that, 
therefore^ the vicinity of one is as dangerous aa toe oth^ : we 
also to consider by c what m^ns their danger is called into 
action* Gunpowder is already in its explosive state, and a spark 
dropped among a few loose gmns scattered about where tWre 
are several barrels filled ^withit^ would most probably explode 
the whole ; but whsi^^ a combination of circumstances ntiist exist 
to prodwce the same effect with a*^ gasometer filled with carbu- 
ret^ hydrogen. In that state it is perfectly harmless ; a candle 
taken into a gasometer-house with inapunity, and no 
\€iiiim:.iraidd.dfe^ any danger arising fiomit. if there sboiiid 



1823.] <m Gm light 9 

be an escape, and a candle allowed to wpisoadk il^ ^ gas 
woidd i^ite, and burn like a gas light, and would *be as feaSly 
axtinguifthed. L(mg befd^ an escape of gas would beeos^ of 
such ma^itude as to be dangerous from its admixture with 
atmospheric air, the smell would have given such ampte warn*' 
ing, that some method would be adopted for preventing its eon* 
tinuance. If a gasometer were to turn on one^ide, them woidd * 
be but a partial escape, and even if it topk place in a building in 
the vicinity of the Retort House, from the levitu of the gas, it 
would have a tendency to make its ivay througn the upper part 
of the building, and would be hardly disengaged in suen quanti* 
ties as to form an explosive mixture that could reach the retoiis. 
If a gasometer were to burst, still the escape would be gradual, 
and there must be a combination of extraordkiar 3 r circumstances 
in this as in the formef instance, before explosion could take 
place : neither would lightning have any etfhct on a full gasome- 
ter. I can conceive that if a gasometer filled with a certain 
portion of carburetted hydrogen and air so as to form an expb>* 
sive mixture, were suddenly to burst in the vicini^ of fire, that 
explosion would take place ; but 1 find it very diincult indeed to 
conceive, how even a very large escape of unmixed carburetted 
hydrogen should become of^uch magnitude, and remain so eonr 
fined, as to render all the air in the gasometer-house, in the 
retort-house, See. buildings of no very limited extent, explosive, 
to me it appears almost impossible* Sir W. Congreve also cois- 
templates an escape in an unfrequented building, such as a 
church, or meeting-house, &c. which may become dai^eroaB«iCP 
This has been so ably and so amply considered by Mr* &ande, 
some few years* ago, that it is quite unnecessary £of me to say 
any thing upon that subject : he expresses too* some apprehen- 
sions from tlie breaking of the chain of the gasoine^, whicl|, by 
enlarging the fiaine of each lamp, might occasiqp^we. 1 should 
be inclined* to think that the sudden increase of pressure would 
rather tend to extinguish the lights : at all events, the morease 
of flame would sufficiently inform persons oi^dieir danger, jshich 
might be readily removed by the turning of a cock* 

It is a matter of surprise to me, and no doubt is so to many 
others, that a gentleman who is idmitified ti^ith explosions, whose 
name, as th*e inventor of one of the most powerful cxftxmm 
engii^s, is known <all over the world; who is more fsiiiiultirtaed 
wi2i that subject, and who had had more to do with it than wm 
other person, should express wbat tome appears so many ground 
.less fears on the present occasion. It wodid be wrong fiWitiije 
micouragement of any improvement in^soience, however great, 
to shut Our eyes to> the dangers of it ; bu^ it is^ 1 thin^^ 
more impoUtid to excite useless alarm, and apprehend avilii tkad 
do not exist. Excepting the accident at Woolwiofa» with ttm p ar* 
ticulars of whh^h I am whoUy uirncquaintedf all Ibn aeeiiteip h i . 
which 1 have ever heard of have been aii4 
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¥$fptxi esoa^ngiHr close confined places, mnderabop counters, 
in vaults, dry weils^ and places of that description, where the 
efXplosion has been but trining, and It^Ie miseteef done# Indeed 
if the dan^r be at all adec^uate to what Sir W. Congreve has 
d6scribed> it is a matter of inconceivable surprise that so very 
few iBSM^idents should have occurred. " It appears to me that 
more mischief ia to be apprehended from the bursting of those 
ta4kB which stand out of the ground, and indeed when they 
were filled with coal tar, the most dreadful consequences would 
have ensued from their giving way : the latter risk is, however, 
happily removed. Sir W. Congreve^s recommendations con- 
cerning the size of the gasometers, the limiting the number in a 
particular space, the constructing them in the open air, may be 
the very acme of prudence, but I should very much doubt their 
necessity, and I am very sure of the very great inconvenience 
and additional useless expence which their adoption would occa- 
sion. It might be a very prudent and eflbctual precaution for a 
person never to go on tne water to secure himself from drown- 
ing ; but there are few, I believe, who would not laugh at him 
for adopting it. 

Sir W. Congreve gives a short account of the Oil Gas Works 
at Oldford, and speaks favourably the adoption of oil for the 
purpose of gas lights. I was not aware that Sir W. Congreve 
had paid an official visit to those Works. Had I continued in 
tihe neighbourhood, X should have been most happy to have 
attended him on the occasion, and have afforded him every 
•‘information he might have required. I think it necessary to 
make one or two corrections of the statement given in, the 
Report. The capital advanced is 8000/. instead of 6000/. This 
of course includes every expenditure, law expences for obtaining 
the. Act, niters, &c. &c. The charge for gas is stated to be 
605. per 100ffft*et: from that, however, 6 per cent, has been 
deducted on account of the price oj oil, so that the real charge is 
only 475. 6d. instead of 505. drawing a comparison between 
the illuminating pbrvers of oil and coal gas, he says it is about as 
one to three ; that is, that one oil gas lamp will give as much 
fight as three of coal gas. The difference between oil and coal 
gas is not estimated in tliat way, because it must be a very 
large 4amp indeed that will consume an equal quantity of the 
former m the latter. ITie holes through « which the oil gas 
^aases are ©nly the 60th part of an inch in diameter; wmie 
those of the coal gas are, I believe, ‘the 30th part, being four 
times the area. Oil gas passing through a coal gas burner 
toid^ the same pressurec emits a great deal of smoke ; and I have 
^obseired a very remarkable circu/nstance, wliich C/orrdborates a 
■fermer^^serviation of Mr. P. Taylor, that in bu/ning oil gas or 
through the la^e hole burners, more than double the 
qPipyi^ of the latter is consumed than the former. In the 
my .experiments, I applied one of the common etreet 
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bumerS; ftineiiblly termed a ba^e^ing, to4he gaaonitte^ of die 
gas, wltb 7>8tbs of an in(^presaure. The^ was at^ry intense 
tight, accompanied by a great deal of smoke, and the qaantity 
cohsumed, which was accurately measured, scarcely exceeds two 
feet per hour ; while in coal gas it bums at kast nye feet. ' The 
way in which the difference between oil and coal gas is esd- 
mated is, that in lamps giving equal light, the one will consume * 
one and one«third foot per hour ; while.the other will bum five 
feet in the same time. » 

It is impossible from the statement given in the Rejport, to 
draw any correct comparison between the advantages of oil tmd 
coal gas ; yet if we take the most favourable part of each Com- 
pany, airf compare it with oil gas, we shall nnd the superiority 
of the latter to be quite as great, if not greater, than I have 
before mentioned. The average quantity of gas consumed by 
each burner of the Chartered Company, allowing for waste, can- 
not be less than 6-i- feet per hour. By an accurate account kmit 
of the quantity of gas consumed each hour during the night lor 
several nights at the Oldford Works, and taking the hours 
between two and four, the time when only the public lamps were 
alight, and the number could be correctly ascertained, the ave- 
rage quantity of gas for ea*h lamp was from to 1^ foot per 
hour, making it rather less than 1 to 4. This quantity is a 
pretty near average for the private lights. Comparing this with 
the other two Companies, it would be nearly as 1 to : tfSf 
experiments were always as 1 to 4 ; but I calculated only as 
1 to ; in both I have been within the mark. ^ 

In the anioupt of capital I will draw a comparison with the 
City of London Company. This is very little more thtm half riie 
Chartered, supposing their statement to be qmte correct— 4hat 
they are quite clear of debts — and that their who^expendHure 
has not exceeded the sum stated in the Reportj/To produce ^e 
same number of lights with oil gas, a sum of 16,0001. for all 
necessary erections, apparatus,^c. law charges, and other Con- 
tingencies, exclusive of mains, would be ample for every eitpende. 
The cost of 60 miles of main would not exceed 36,000/. so that 
a capital of 60,000/. would be sufficient. This is somewhirt 
more than one-third corapare’d with the above-mentioned Com- 
pany, but with the Chartered, and their statement caJties the 
greatest appearance of correctness, the difference would be con- 
siderably more. From the (comparative small capital wbich’is 
require(l for an oil gas* establishment, it is clear if the spme 
profit be derived from every light, the amount of dividend upon 
the money advanced must be, taking the average, three 
times as' much in the oqe instiance as in the other. " 

There is also another great advantage attendant on mT'^te 
establishments which 1 have not sufficiently dwelhujpon, and^at 
relates to the eurrent expences. In the Chartered Company, ’the. 
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.^ost for,^oduGing 12,000 feet of ges, supposing that ^entity to 
w prOc^d from a ‘chaldron of coals, is 3/. 17s. 5d. of which the 
cost of materials is 1/. lOt.; and th^emaining'2/. 7s. 6d. is for 
labour, wear and tear, management, &c, To produce 3<X)0 feet 
of oil gas, tile cc^t of materiids will be, oil ^ing 26i. per tcm 
(the Oldford CouMil^y have never ^t paid more than 22/. 

' including casks) ^ % for oil, and .6/. for coals; while the cost 
for labour, wear and fear, &c. would not exceed, taking the 
average of full and slack work, 4^. per 1000, or 12s. for the 
3000 feet. The profit upon that quantity by the tables in the 
Report will be 21. 3s. 11a.; and in the Oil Gas Company, allow- 
in? pne-third of the quantity consumed to be for public lights, 
wnich pays about one-half, would produce the 4um of 21. 3s. 
Now whether there* be a large or small demand for gas> the cur- 
rent expences do not vary much. The establishment must be 
kept up, and where there are many occasional lights, they must 
be always in readiness to supply them, if they should be wanted. 
Hie interest on the capital too always remains the same. In the 
Oil Gas Establishment, both the one and tlie other are corapa> 
ratively very small, and the greater expence, the cost of mate- 
rials, ceases when no gas is required ; while in the other, the 
smaller expenditure, namely, the cost of materials, ceases ; but 
the greater ones, the current expences, and the interest on capi- 
tal, continue, whether a small or large quantity of gas is required. 
Thus in every way the advantages of oil gas are most cleaily 
manifested. 

s.. I am aware that the foregoing observations will not afford 
any more satisfaction to the advocates for coal gas than my for- 
mer statements have done. Whether that dissatisfaction has 
been expressed in any of the monthly journals, I have but few 
oppqrtunitie^ofknowing, as I seldom see them, though I under- 
stand it has b^fiQ inserted iu some of the provincial newspapers, 
accompanied l>y insinuations which it is not worth mY'^hile to 
notice. I state what appears tq me to be facts. If I sflii incor- 
rect, let me be proV^td so by direct argument, and the public, or 
that part of it who are interested in the subject, will judge 
between us. Vours truly, 

M. RiCAUnp. 
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times in a miniite. Any increase to this rate would injure ves- 
Btls in th® ebb tide, t when they strike the ground. 

b. The surf is raised, and driven fi^ard by the wind, and of 
course takes its direction. If a part of the surf be stoj^d by 
the outside of the pier, the adjoining part continues to move 
forward, leaving the water on the innerside undisturbed, except 

. by lateral agitation, for a given distance 
forward. Let fi^. 3, represent this posi- 
tion. 1, 2, are parts of the piers of a ® ' 

harbour, rejecling the surf. Let' h, 1, 
be the direction or the wind, and abd a. 
lio® of waves moving in this direction. 

"part a b, is stopped by the pier ; but 
the part b d continues to move forward, 
say to h ; beyond this point, the waves 
lengthen out towards the pier 2 ; and 
are limited on this side by the curved 
line h L Thus while the exterior sea 3 is covered with a high 
surf, the part 4 has only the lateral agitation ; and the harbour 
5, being acted on by the same force only through the entrance 
A 1, is nearly quiescent. 

The passing surf affects the harbour 6 least in the direction 
<1 d ; as the sea within this line, in the parts 3 and 4, is compa- 
ratively smooth : and most when coming in the line 0,2 ; as 
then the part 4 exterior to tlie line 2,0 is equally covered with 
the part 3, by the surf ; and of course a stronger lateral agita- 
^ tion is forced through the entrance. The surf indeed almost 
enters the harbour when driven in the line c A, and would dis- 
quiet it more than in either of the former courses ; but that a 
gale^ih this line, making only a small angle with the lee shore, 
never raises a high surf at the harbour, and the surf is least in a 
gal6 directly v^o the entrance A i ; for as it faces the calmest 
quarter, or, in other words, as the lee shore, .at no great dist- 
ance, projects into the sea, and covers the entrance, this gale 
comes over too small a range of sea, to force an injurious surf 
into 'die harbour.'^ This description developes the nibde of 
forming a harbour that rejects the surf. 

c. W hen a wave strikes a pier at right angles, it rebounds 
directjy back ; but if it strike obliquely, the angle of rebound is 
equal to that of percussion. In oblique perqussioq, the reflected 

|Burf is greater at the leeward than at the windward end^of the 
pier, by the amount of such surf collected through the whole, or 
a part, of the length, according to the strength or frequency of 
the impinging waves. The surf that strikes the pier at M angle 
of^^ut 26°, sends the 'greatest quantity of reverberated water 
to the leeward end and that impinging under an angle of 45°, 
disturbs the sea in front, to the greatest distance forwards. 
fivo terms leeward a&d windward ends are used relative to the 
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direction of the wind, and change at the same end an the wind 
passes from one into the other of the two qtiarters in the 

jwer. This alterjiation initjie direction of the surf makes it diffi- 
to adjust the direction of the enclosing piers so as to pre- 
vent the strong surf in any gale from passing along such pifers to, 
and accumulating at, the entrances. 

I am. Sir, your very humble feetvant, 

• John B. Longmire. 

{To be continued.) * 


Article III. 

0;^ the Temperature of Mines. By M. P. Moyle, Esq. 

(To the Editor of the Annah of Philosophy.) 

DEAR SIR, • Jlehfmi, May 11, 1823, 

Nearly twelve months have now elapsed since the tempera- 
ture of many parts of Huel Abraham, Crenver> and Oatfield 
Copper Mines, iu this county, were taken, an account of which 
you did me the favour to pdblish in the Annah for January last. 
Many of the experiments were a few days since repeated in pre- 
cisely the same spot, and under similar circumstances, as before, 
and nearly with the same results, excepting the temperature of 
the water accumulated at the bottom of Oatfield engine shaft ^ 
below the depth of 182 fathoms from the surface, in consequence 
of the pumps being drawn up from below that level. • 

The coldest part of this water, ten months ago, at the'^^pth 
of l,lt>4 feet from the surface, and in 12 fathoms q^water, was 
b‘b°. Last week, at precisely the same depth, only^9‘='; 

while the 'water at the surface of this shaft was 77°. This 
increase of temperature at the surface is to be attributed to the 
immense quantity of warm water sent from^istant parts of the 
other tnines to this shaft to be drawn out ; Jiid although tt falls 
several feet into this shaft, which keeps the water in a constant 
and great agitation, yet it doc 3 not effect»the temperature at the 
above-mentroned depth so much as might be expected. ^ 

I regret muph that the registering thermometer could noLbe 
sunk^o a much greater depth,* and quite out of tl^e influence 
the falling waters, as I am inclined to think that it must ere this 
have ayrrivecl, or nearly so, to the mean annual temperature, or 
53 °. 

I have before shown that by admitting* the gradual incr^l^; of 
temperature (according to our descent) aftS“ a certain ratio, Skhe 
temperature of this depth ought to be, the lowest calculattoti, 
70^. How comes it then to be less and 18° minmmxioo 

this place waslu tb® full course of working ? / 

Pvbfle* LiWwrf. . 

o. \ ' C-> ‘Vccii. No 
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«Jso that the temperatare of a working spot in 
Him Alirahain, at tlie 100 fathom level, where the difterence of 
atmospheric pressure 0*964, or^nearly qne inch, when 
oriier circumstances, such as number of men, current, blasting 
of rocks, Scc« 8tc» were similar, that the difference of temperature 
was only from 14 ° to 2°; it being 78° when the thermometer 
was lowest, and 794-° to 80° when highest. 

If these remarks appear to contain any further necessary infor- 
mation respecting the temperature of our mines, in continuation 
with what ha^ already appeared, your inserting them in the 
Annals, will much oblige your humble servant, 

M. P. Moyle. 


Article IV. 

On the Transition Formation of Sweden. By Dr. Forchhammcr. 

(To the Editor of the Anna/s of Philosophy,) 

BEAR SIR, 

The curious facts respecting the transition formation of 
Norway, which were discovered nearly at the same time by two 
German geologists, MM. Von Buch and Hausmann, have 
excited a great degree of interest, and although much which 
was at first supposed to be peculiar to the mountains of Scandi- 
navia, has 'been found in other countries ; and much which was 
imagined to be an exception, appears now to lie within the rule; 
yet enough^eraains to distinguish this formation from all others, 
and to show th^t the chemical power, whicli acted so strongly 
in die formation of the primitive rocks of the north, exerted its 
infiuence equally on the transition formation. It ought not to 
be forgotten, that ^ long time before the geologists now men- 
tioned made their ^discoveries, Kissinger had made kridwn a 
number of facts on this formation, with regard to Sweden, and 
several writers of minor note in« respect to Norway ; but the 
most interesting had not been observed, and the test had not 
been connected in such a way, as to give any precise idea.^bout 
die relative age of these formations, so as to compare them" with 
oiose of other countries. The German geologists found, that 
porphyry, syenite, granite, in the neighbourhood of Christiania, 
rested on limestone apd slate, and, while the first rocks con- 
tained^ zircon, feldspar, hornblende, paranthine, epidote, beryl, 
xnolybden, the others contained the fossils of marine animals. 
With respect to Swedem M. Hausmann has given some ve^ in- 
teresting notices, princ^ally about the transition trap of West- 
gotbland, and the transition porphyry of A few years 
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ago, Dr. Wahlenberg, of the University UpsjSa, 
for his travds in Lapland, his discoveries r^latifcg to the 
oCpIaats, &c. ga\e an acccfont of the ext^t of these formations 
in Sweden, which, though it mostly concerns their geographical 
connexion with the primitive formations, and the fossils iml^dded 
ill them, affords, nevertheless, a great deal of information. Two* 
papers have appeared; the first on the geological formation 
of Sweden, printed in the first volume of a periodical work, 
called Svea ; the second is a paper oh some petrifactions, 
which has been comaiiinicated to the Society at Upsala, and 
though printed several years since, has not been published, and 
a few copies are only in the hands of the friends of the author.^ 

It is much to be regretted that the author has not imitated the 
above nientiohed travellers, in stating what^ he owes to the 
labours of his predecessors ; so that it is often difficult in his 
works to distinguish his own discoveries, and even his own obser- 
vations from those of others. We are going to notice such of 
M. Wahlenberg’s observations as appear new to us, and we 
shall add such facts from preceding observations as will be 
necessary for illustration. It is to be regretted that we are not 
able to do the same with regard to Norway ; but except the 
transition formation round Christiania, very little is known. 
We may, however, expect niuch from the zeal and information 
of several travellers, who have been some years occupied in a 
thorqugh investigation of the geological nature of this extensive 
country. 

Every thing in the transition formation of Scandinavia, the 
nature of its rocks, its position with respect to the primitive 
mountains, its geographical situation, bears a peculiar Character. 
Rocks of every description are found in it, mostly distinguished 
by their crystalline structure. It was in Scandinaviq^hat gra- 
nite was first discovered to be a member of the tr^ition forma- 
tion. Syenite occurs likewise frequently, and of the numerous 
varieties of the trap family, the t^o extremes, crystalline green- 
stone on the one side, and basalt and amygdaloid on the other, 
have botih been observed. Sandstone and quartzrock, granular 
and compact limestone, clayslate, siliceous slate, alumslate, and 
even beds of whetslate occur. The slate itself is frequently bitu- 
minous, so mifch so that it burns ; and even thin beds of <coaI 
occur.i^t Billingen, in ,WestgothIand. The shale which contains 
much ISltumen is free or mostly free from lime ; it« is then an 
excellent alumslate, and an number of alumworks are supplied 
with it. It is distinguished from the alumslate of other coun*- 
tries, and the bituminous shale which is used in the alum maav** 
factories in Scotland, by igontaining, besides sulphur Wid 
alumina, a sufficient quantity of potash, so that nothing in 

« Om Svenska Jordens Bildniog nf O. Wthlenberg i Sf0a. lijdskrifit sor Yetmkau 
och Konst Fotesta Hasfltk IWa, .1818. * . • 

PetriScats Tolluris Svevms exfttni&sta » G* 

New Scries, \ou vi. c 
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but to byim the slate, and to allow it afterwards to re- 
fiiaiii sufficient time exposed to the al^mospheric air, that the sul- 
phate of peroxide of iron thus formddmay be drecomposed by die 
alumina and potash, and at last to dissolve the alum. I'his 
slate, when so bituminous as to burn, is used as fuel in the 
alum manufactories. Large round masses, of a pretty pure black 
limestone, highly impregnated witli bitumen (swmestone, anthra- 
colite, Werner) occur every where in this alumslate. Round 
balls of sulpji>uret of iron and sulphate of barytes are likewise not 
rare. 

The sandstone of this transition formation is distinguished 
from that of most other countries by its composition which is 
similar to that of granite ; felspar, and even mica, are necessary 
to its compositicfJi ; quartz being always in the greatest quan- 
tity.. The almost absolute want of all useful metals in the whole 
formation distinguishes it likewise from the transition formation 
of most countries, and when compared with the primitive moun- 
tains of Scandinavia, which almost every where contain rich iron 
ores, which have copper in abundance in some places, rich mines 
of cobalt and silver, and where even gold has been found on dif- 
ferent places, sucli a deficiency of metals must certainly excite sur- 
ju'isc. For in other countries the rocks, and principally the slate 
and limestone of the transition formation are as rich as the pri- 
mitive rocks. In two places of the transition rocks in Scandi- 
navia, attempts have been made to work mines of galena ; one 
in Scaane, near Cimbrisliam, and another in Norway, not far 
from Stroeinsoe, ])ut both have failed. 

The primitive mountains when compared to those of the Alps, 
exhibit a veiy material difference, both in external appearance 
and corapositioii. The mountain chain which separates Norway 
frem S^^^c^en does not, at its highest point, attain 8000 feet, 
but it surpasses on the other hand the primitive chain of the 
Alps both in length and breadth. Its rocks 'are mostly such as 
it would be difficult to say wd.ether they are gneiss or granite. 
From the main rjcslge, numerous parallel ridges of the sjfime rock 
extend to the Gulf of Bothnia and Baltic Sea, thus forming a 
number of valleys aij,d plains, which begin at the coast, and termi- 
nate at the neighbourhood of’ the boundaries between Norway 
;md'Sweden. In these plains, most of which likewise coasist of 
primitive rocks, the richest beds of magnetic irOn ore aj^ found, 
such as atT3aunemora, Haessclkulla, &c.; but it is also in these 
valleys and plains, that the tiaiisitioif formation has had room to 
expand, with, however, this great difference from most others, 
\t contains many crystSline rocks. These ropks of the 
tr^risilion formation are confine# comparatively to the lower 
^places, with some remarkable exceptions hovfevcr, and it is a 
very interesting fact, which we owe to the observations of Dr. 
Wafilenberg, that each of the greater lakes of Sweden has 
its transition formation^ which extends in regular beds on the 



1823.5 Transition Foimtttton of Sweden, ^ 1& 

shores. The regularity of the beds, together ^ith the small 
of inclination in general, |)Ccasioned the slaty and calcareous 
rocks of this formhtion, which contain frequently a great number 
of fossils, to be considered as belonging altogether to the secon- 
dary rocks ; while the crystalline sandstones or quartz rocks, the 
porphyries, the syenites, and granites, are, without hesitation, 
placed among those of the primitive class. The fossils, how- 
ever, show sufficiently that tnese rocks have been formed early 
after the existence of organic life on the earth. They are/* 
says Dr, Wahleiiberg, mostly eutomostracites (entomolithes 
Lin.) and orthoceratiies, which both, more than any other petri- 
faction, differ from animals now existing, and prove their great 
age. Both are of considerable size, and thin, which evidently 
proves the perfect quietness of the medium in tvhich they lived* 
Very remarkable are, in this respect, the entomostracites, fre- 
quently a foot or more long, and the cylindrical orthoceratiies, 
amounting to two yards in length, which latter lie perfectly 
entire in the limestone. If we consfder further, that a great 
number of the entomostracites had eyes, and that both they 
and the orthoceratites exist in very great number, we must 
be surprised at the powerful organisation with which nature 
began at once in the north.*^ The ridges of primitive moun- 
tains, which spread out from the main ridge, separate of 
course all the different parts where the transition formation is 
found, and gives them the character so peculiar to Scandinavia, 
which is, that the transition formation forms a number of 
different st/stems, originally limited on all sides by primitive 
mountains, having, therefore, no immediate connexion with each 
other, and generally containing the same kinds of rocks, 
though often in a different order of superposition. great 

exception of this law exists, however, in res[>pcf^o three 
chains of mountains, that seem to spread from one point, and 
;thus to be connected with each other. This point seems to lie 
5ii the main ridge itself. llela^sQaellet, Suukkujaellet, are 
toountaiiis composed of sandstone, situated iiT this main ridge 
|to the east of Roraas, in Norway. From these one branch 
i)a3ses to the south of Norway ; Jthe great lake Mioesen, which 
terminates on vvest side of the Firth of Christiania, is 
|;)artly bordered ^by transition rocks of this system. Another* 
pranch passes into Jemteland ia Sweden ; it seeing to termi- 
‘ ate at the Stqrijoe (largg lake) in this province. A thiini 
ranch passes into the province of Dalerne, and terminates at 
le lake Siljan. It is extremely remarkable that all these 
ranches have their beds of fossils only that end which i» 
irthest from the^ main ridge, ^ when they readh the neighbour- 
Dod of the large lakes ; and it is evident that the closest cou- 
exion exists between the fossils of the transition formation 
lese lakes. 
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Swd&tone is tiff rbck which is of all transition rocks most 
abundant in the main ridge. The^ mountain Svuddu, which, 
according to the measurement of Tillas, is 4422 feet high, 
and, according to the measurement of Kissinger, 4693 feet, 
is a conglomerate, which consists bf the same n^terials as the 
rest of the Scandinavian transition sandstone ; and Hausmann 
has identified k with those of other parts of the Scandinavian 
transition formation. - The same author mentions an impression 
on the sujriEi^e of a piece of sandstone which he found in the inn 
at Idre, where this sandstone is very frequent in the country 
around. It seemed to belong' to the stem of a fernlikfe plant, such 
as are frequently found in the shale of the first coal formation. 
Ttiis is the only instance vvhere fossils are mentioned to occur in 
in this sandstone^ some doubt may, therefore, be entertVined, 
whether it is not merely a lusus naturae. If it really was an im- 
pression of a plant, it would be a direct proof that this sandstone 
or quartz rock belongs to the transition formation ; while some 
geologists are neverlhelC'ss of opinion, that it is a member of the 
primitive class, principally because its position is frequently uncon- 
formable with the gneiss upon which it rests. "I'liis, however, 
does not prove much, because slate and limestone are, with few 
exceptions, conformable with the sandstone, and they contain 
numerous fossils. Besides, in some places not far from Christi- 
ania, ill Norw^ay, sandstone occurs even upon slate and limestone. 
Upon this sandstone and conglomerate of the mountain Svuddu, 
and a part of the main ridge m the neighbourhood, in the Swe- 
dish province of Dalerne an extensive porphyry formation rests, 
which furnishes the materials for the excellent works of art that 
are made at !{illfdale, now the private property of the King of 
Sweden. The porphyry extends from the main ridge as far east 
as Mora^*it is mostly of a red colour, the compact mass being 
either silicedUs slate or liornstone, or compact feldspar. The 
sandstone passes distinctly into this porphyry. Breccia of bits 
of porphyry cenjented t^eth(fr by compact feldspar and syenite 
likewise occur, ^fhe syenite is remarkable, as it furnishes a new 
analogy between the formations of Dalerne and the country 
round Christiania it occurs near Aasbye, and contains zircon, 
which is so characteristic of the transition syenite of Norway. 
The bf ds of sandstone, porphyry, and syenite, where a distinct 
stratification may be observed, are in geuferal almost h<i>rizontal, 
the angles* never exceeding 20®. On the north side of the Lake 
Siljan, a number of beds of Jimestoue alternate with beds of 
granite, both in a nearly vertical position, and in a direction 
nearly north and soutSi ; their elevation above the lake amounts 
from 150 to200feet. On the south-east end of the lake, from 
Ickaan to the church of Rattwick, much granite is found with 
few, and thin b^$ of limestone; near the church of Rattwick, 
a bed of limesfone occurs^ with grains of sand, and destitute of 
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fossils. Such beds exist only where no <^layslate*i5eparates the 
sandstone fi'oin the limestone. Near Budt Chapel, a bed of 
sandstone is fouijd between^ bed of limestone and of granite ; 
and on Osmundsberg (Osmundsmountain), a bed of aayslate 
joins them, containing gr^tolithes (a small kind of orthocera- 
tites). It is curious that this mountain, where at least three 
beds of different rocks occur, is the richest in fossils of the 
whole jjrovince ; and the upp'erniost bed contains, besides the 
common entomostracites, a great number 6f anomites, turbinites, 
and madrepora stellaris, with several remains resedfUIng corals. 
Entomostracites, crassicauda, * and laticauda, t are peculiar 
to this mountain. The limestone is commonly red, like that 
from Gothland: nowand then it becomes white: it then has no 
fossils, and sometimes contains galena. It-^is curious that no 
alumslate or swines tone (anthracolite, Werne^, is found in this 
province accompanying the limestone, whjch, in other places, 
IS generally the case. 

The island of Gothland agrees wnthrgspect to the limestone and 
its fossils so comj)Ietely with the Osmundsberg, that it must 
follow next. Gothland is by far the largest of all beds in Swe- 
den, which contain petrifactions, so that it has almost as large a 
surface as all the rest together ; which seems to be again in 
direct proportion to the greafer basin in which it was formed, 
which is the Baltic. Tlie transition formation is perfectly 
isolated, the nearest rocks of granite being at a distance of 
about fifty miles. It is, how^ever, probable, that it rests on a 
flat plain of granite, partly covered by this formation, and partly 
by the sea, which is no where round the island of any considera- 
ble depth. Tht beds of limestone are perfectly Rorizontal, 
except at Thorsborg. Upon what kind of rock? the lijnestone 
immediately rests is not known, except in one place yj the west 
part of the island, where below it a calcareous jj^andstone has 
been observed, coutainiug the same inytilites, as the Osmunds- 
berg; and this proves still more, the similarity between these 
two parts of the transition formation, so farMistant from each 
other. No clayslatc has been found in Gothland. The Ifme- 
stone is light grey, compact, and does not contain any fossils, 
except on the faces wdiere two beds join'", they are a kind of 
imperfect fossfl, which resembles a phacites; and which is pe- 
culiar to Gothknd. , On the faces of the upper beds occur a 
quantity of unusually large encrinites, anomites, and miliepora ; 
and upon the uppermost face, a great number of corals, turbi- 

* Entomostracites crassicauda Wahlenb. oculis ad anguios supeiiores capitis caii- 
■vexi, cauda Mibtriangulari ; marginibus involutis crassii£^iims.*’ It is very rare ^ find 
complete specimens ; but ditrerent parts, principally the tail, been found frequently. 

t Entomostracites 4aticauda M^ahlenb. : oculis ad latus capitis convexissimis, cauda 
suborbiculari •, limbo latissimo pianissimo radiato integerrimo. .It is always twice as 
large as the former; it is, therefore, not improbable, tba4W» a fossil of an older 
animal of Uie same kim^. It has not yet been fou^ entire, bu?wy head and tifil, and 
never in any other rock tlian greyisluwhiie Hmosicllb* 
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Bites, &c* which mi^hi only be expected in the larg'est system of 
$,wedish transition? rocks, that had, been formed in the sea 
itself. 

The ii^brnd of Oeland consists likewise only of transition 
rocks, nil> |granite or gneiss having been fortp^d.i^ere. The 
limestone is at the utmost 140 feet thick ; it the whole 

island, except a few places on the west side, where other rocks 
are seen, that ‘lie under the limestone, viz. lowermost near 
Aleklinta, a sandstone very compact and free from lime; tlieu 
follows a*^numinous shale wiUi subordinate beds of swine- 
stone without fossils. These beds of shale are, when coinpai’ed 
with those of the other systems, very imperfect, except in one 
place, where they increase in thickness, change into alumslate 
with the usual small entomostracitai^' in the beds of swinestone, 
and with small aiiomites lenticularis.+ The limestone is usually 
red, and contains many orihoceratites, and the common ento- 
mostracites expansus ; j with these exceptions it is quite free 
from the remains of marine animals. 

The system of Westgothland is one of the most interesting on 
account of the nature of the rocks which compose it, and the 
external appearance of the country which it forms. The large 
plain of \v estgothland is formed of common gneiss, which, in 
many places, rises into small hills, never high above the level of the 
lake Wineren, and disappearing near the hills of transition rocks ; 
so that it seems as if these had been deposited upon a perlect 
plain. The gneiss likewise near the rocks of the transition for- 
mation is somewhat different, principally on the east part of the 
plain ; it contains green earth, instead of mica, and its feldspar 
weathers Veiy readily ; such is the rock at Luguaes. The rocks 
belonging to this system are, (beginning at the lowermost), sand- 
stone, wi^ch rests upon the gneiss, aiui which in the east part of 
this district i^s first met with at a height of 318 feet above 
the level of the sea ; its thickness amounts to 77 feei., and it con- 
tains no fossils. Upon this follows the alumslate, tlie lower- 
most beds being the purest ;^tlie upper ones are often only a 
bitifininous slate ;'*together about 78 I’eet thick. Tim next layer 
is limestone, 202 feet thick ; it does not contain beds of other 
rocks ; but the limefitone itself varies in colour, hardness, and 
the fossils which it contains : the lower partis white, semicrystal- 

* Entomosiradtes giObosus. — CuccuH,cap’tc antice truncate planiusculofronte oblonga, 
jugnque dorsali gibboso, cauda triangulari utrinque bidentata. Wablenb. Kntoniol. 
paradoxus iScantharidum Linn. Syst. Nat. 

Entomosttadtes scarahernides, — t'tt*cus, capita hemisphieric-o antioc rotundato, fronte 
mibovato antrorsum angustiore, cauda utrinque sinuato-tridentoto. Waiilcnb. 

phiformii.’^CoecuH heiuispha^ricuB marginatus ; fronte teretiuscula. 
Wahlenb.^- paradoxus ypisiformU liinn. Sys>t. NatursB, 

+ utlMmUiits hnticularis. — Ciausus (nullo foramina nec hiatu) (kiborbicuLris utrinque 
cORvoitiieuK oculus rq^atim undulatus. 

En$0'm9dracitd1t^^3rpan8u » : oculis frontalibus, capital! testa antrorsum semiorbicu* 
lari pSma laevi; caudali magnitudinem capitis, &c. M^ahlenb.JB«ntomoUth. paradoxus 

et expausud. Linn, Trilpbites dilitatus, Brmmich ; T* novus, Schbttbeiiu. 
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line, and contains only echinosphaerites p^mumf The next is 
grey ; it contains large entpmostracites and Ifew ortboceratiteig^ 
the uppermost is mostly reef, and contains a great number of large 
orthoceratites. Upon the limestone follows a bed of jdayslate, 
122 feet thic^t ^f which the lowermost part is like, jhe bitur 
minous slate of the bed below the limestone; so that it is fre^ 
quently necessary to 'distinguish them by their fossils, of which 
a small kind of orthoceratites ‘is peculiar to the ^bituminous slate 
above the limestone. Next follows a Chertlike liver-coloured 
kind of stone which now and then forms beds of thr thickness 
of a foot, and contains echinosphaerites aurantium ; uppermost 
lies a whitish stone resembling sandstone. Upon these beds 
of slate rests a large bed of greeustons ; it weathers readily, and 
and falls to sandy grains ; on this account the people call it sand- 
stone. It is often divided into four-sided columns perpendicular 
to the stratum upon which it rests. 

These rocks, of which the transition for&iation of Westgoth^ 
land is formed, occur in three places completely separated frewtn 
each other ; and it is highly probable that no connexion ever 
existed between them, because the relative thickness of these 
strata is diflerent, and not a trace of transition rocks is seen 
between them, while it rises on these three hills to a very consi« 
derable height. The first jdid largest mass of transition rock^ 
occurs near Falkjoping, where a large plain of sandstone extends 
from the sources of the river Lidaa to the mouth of the river 
Tidaa over nearly 30 miles. Upon this plain rest three similsgr 
plains oi* limestone, separated from each other by narrow vall^s, 
and eacli of tliem containing two or three summits of trap* The 
first of these limestone plains called Storfalan (the large^^ommon)^ 
is remarkable for its fertility ; it lias two summits of trM, the 
Mossebergand Aalleberg; the second limestone plaij^is Taare*- 
dalsberg ; and the third, Billingen, almost entirely^covered by tire 
bed of trap. The «alternation of hard and soft stone in these moun- 
tains, occasions the formation of terraces in all of them, and tJie 
whole trap family has received* its name from the stair-Uke 
appearance of these hills; trajip in Swedish Signifying 

Kinnckulle, a hill on the south side of the lake Weneren, con?* 
siats of the same rocks, but the^limestone in only 150 feet thicki, 
and tlie summit of clayslate and trap rises 470 feet above the 
limestone; but it is ^impossible to ascertain how thick, each of 
these two stmta is. The whole thickness of the horizontal beds 
at the Kinnekulle is 730«feet. Halle and Kenneberg are two 
other hills of transition rocks at the mouth of the Gothaelf, near 
Wenersberg, The clayslate and alumslate^ave each only abdnt 
60 feet thick ; the limestone seems to be altogether wanting, 
and the trap osi the Hunneberg is 128 feet ; on the Hal eberg 
166 feet thick. Peculiar to Westgothland are :^nfcomostmcites 
paradoxisfeimus, the largest of the whole tribe'ifsiiich, according 
to some detache^d parts, must sometimes have been about a foot 
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in length, entire specimens of that size have, however, never 
been found ; Entolnostracites bucephalus, of which the head 
only ha»;^M^ found, but which seeVn® hardly to have been infe- 
rior in f^' to the preceding. These occur in the alumslate, 
which, Ihjjihis system, is more perfect than in other ; but 
besides these and the common small entomostracitm and ano- 
mites lenticularis, no fossils have been found in this slate. The 
limestone contains the lai^e orthoceratites, the common entomo- 
stnscitse, and echinospHaerites pomum ; all coralline petrihcations, 
and all andlilfBe, are wanting, but these again occur in the sand- 
stone-like slate immediately below the greenstone, at a height of 
about 800 feet above the sea. It is extremely remarkable that 
these fossils are only found in the uppermost beds ; in West- 
gothland in this clayslate, in the island of Gothland in the upper- 
most bed of limestone. 

The transition formation in Oestergothland is low, mostly 
covered with gravel and earth, and no interesting fact has been 
observed respecting it ; the same is the case with that of Nerike ; 
and in Upland, only a number of loose blocks have been found, 
but no transition rock in situ. 

In Scaane, the southernmost province of Sweden, and on two 
aides bordered by the sea, this lormation is of great extent, but 
so scattered and so much covered by beds of gravel and sand, 
that the connexion of its different parts is not readily discover- 
able. In the south part, a long ridge of hills appears ; the rock 
is white, and consists of granular quartz ; it is in fact a quartz 
rock; mica, however, is rather rare in it. At Gladson, near 
Cimbrisbam, it contains veins of fluor and galena, the tluor being 
frequently'crystallized in regular octahedrons, a form which is 
radier rq.re. Limestone, alumslate, bituminous slate, and clay- 
slate, occur in many places ; even greywacke and perpendicular 
veins of greenstone, often several miles in length, and not sel- 
dom twenty or thirty fathonjs in width, occur’ frequently. 
“When the slate is weathered, there remain ridges of steep 
barren hills, whicK rise to 60 or 60 feet above the surrounding 
fertile courrtry. I\o fossils are peculiar to this system of the 
transition formation, except entomostracites spinulosus,* of 
which entire specimehs have been found only in Scaane, though 
in West^othland fragments of the same animal occur. The alum- 
slate has been worked at Andrarunl for more than a cenf ury to 
supply an alum manufactory, attd at a depth ox 400 feet, they 
had not yet passed through it. 


^ Entonwstradiea $pinulo^us. — Cecus, capite late semilunari, anguliH poitids spinu- 
lomy &aiuepblonga convexissima, cauda rotundata spinuliH trunci postrcmis breviore. 
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A.RTICLS V. 

On the Presence of Muriatic Acid in the Air of the Atmoitphd^e. 

From several papers by Herrastadt, Vogel, PfafF, 8cc. 

The Dutch chemists appear to have satisfactorily ascertained 
the presence of muriatic acid in atmospheric air under certain 
circumstances, and the same fact seems to have beeti discovered 
a second time within the last two or three years. 

M. Hermstadt, of Berlin, in a treatise on the sea*baths of 
Doberan on the coast of Mecklenburgh, first adverted to some 
properties which seemed peculiar to the air*coUected over the 
sea, or in its neighbourhood ; the most remarkable circumstance 
was, that water shaken with it, precipitated nitrate of silver ; 
he did not state his opinion that tnis was occasioned by muriatic 
acid, but left it undecided. Upon the suggestion of M. Vogel,, 
of Munich, while on a visit to M. Kruger, of Doberan, the latter 
made some experiments which proved that water distilled 
from solutions of most earthy and even metallic muriates, 
contains some muriatic acid. The experiments were the fol- 
lowing : * 

An ounce of muriate of potash was put into a distilling appa- 
ratus with 30 ounces of distilled water ; the solution was kept 
slowly boiling, and 10 ounces of water were condensed ; three 
drops of a concentrated solution of nitromuriate of ptatina were 
added to three ounces of this water, and the solution was evapo- 
rated in a glass vessel until only about five drops remained. On 
cooling, a reddish yellow sediment was deposited, which was 
difficultly soluble in water. 

Solution of nitrate of lead, when mixed with the water,, 
instantly produced turbidness. 

Solution of nitrate of silver produced a similar effect, but more 
readily. 

Litmus paper was not changed by the water. 

This experiment was repeated, excepting that muriate of 
magnesia was used instead of muriate or’ potash. When the 
distilled water was heated in a silver vessel, and a few drops of 
solution of carbonate of soda added to it, every drop produced 
turbidness, which instantly disappeared. When eight ounceSti^ 
of the distilled water were evaporated with some carbonate of 
soda until half an ounce remained, a small quantity of a white 
precipitate appeared, which, when sufficiently washed, dissolved 
m sulphuric acid with effervescence. 

Solution of nitrate of silver rendered the distilled water turbid, 
and nitrate of lead much more so. Litmus paper remained 
unchanged. ^ ^ 

When the experiment was repeated with muriate of soda, the 
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same tests showed that a much smaller quantity of muriatic acid 
•w^s carried over thaL'in the former ex^riments. 

When water was distilled in a skmlar way pver muriate of 
lime, the d^tilled water became considerably turbid with nitrate 
of lead ; the common temperature of the atmosphere, neither 
oxalate of ammonia, carbonate of ammonia, carbonate of soda, 
nor nitrate of silver, produced turbidness ; but when the water 
was boiling hot,' both oxalate of ammonia and nitrate of silver 
occasioned turbidness* ‘ When five grains of carbonate of soda 
were dissolv^ed: in five ounces of the distilled water and evapo- 
rated to half an ounce, no precipitate was observed* Litmus 
paper was not at all affected oy the distilled water. 

Water distilled over muriate of barytes was rendered veiy 
turbid by a solution of nitrate of lead ; a solution of nitrate of 
silver produced only a turbidness when added to the boiling-hot 
water* Neither carbonate nor sulphate of soda rendered the 
water turbid, but when it was boiled with sulphate of soda, tur- 
bidness appeared on cooling* Litmus paper was not aftected 
by the water. 

In water distilled over muriate of ammonia, both nitrate of 
lead and of silver immediately occasioned turbidness and pre- 
cipitation* The same effect took ])lace after the distilled w^ater 
had again been subjected to distillation. Three ounces of the 
distilled water when mixed with three drops of a concentrated 
solution of nitromuriaie of platiria, and evaporated until only five 
drops remained, left a reddish yellow precipitate, which was 
difficultly soluble in water. Litmus paper was not affected. 

Although nitrate of lead might not in all these experiments 
be a test of muriatic acid, for which it seems M. Kruger had 
used it, yet nitrate of silver was, with few exceptions, acted 
upon as if ^uriatic acid had been present. Any doubts which 
might remain as to the accuracy of the result have been removed 
by M. Vogel, ^ who boiled an ounce of completely neutral 
muriate of magnesia in 12 ounces of distilled water with suffi- 
cient precautions to prevent any of the salt from being carried 
over mechanically.'^'' Ibe vapours were made to pass tlirough a 
very dilute solution of nitrate of silver, and rendered it turbid in 
a quarter of an hour. « One part of llie solution was kept in a 

S ’ass covered with black paper, and did not assume any colour ; 

e other was exposed to the rays of the suU|^ and became red in 
a few minut^ps. In another experiment, the vapours passed 
through tincture of litmus, which they did not redden, but made 
the colour rather darker. ^ 

The same result obtained when a solution of pure muriate 
of soda was distilled, and sea-water from the Mediterranean 
which had been kept in a laboratory for nine years, produced 
similar effects. The precipitate, which in these different expo-.- 
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riments was obtained^ had all Ihe projgertiea* of luuriate of 
silver* i I . , 

An opinion had been entertained that the property of precipitat- 
ing nitrate of silver might depend upon the presence solphu- 
retted or phosphuretted hydrogen. To refute thk opinion) M. 
Vogel boiled down eight ounces of sea-water to two ounces ; then 
added six ounces of distilled water^ and evaporated until only two* 
ounces were left ; added agaiin six ounces of distilled water, dis- 
tilled again ; and repeated in this way the experiment four times 
constantly with the same effect upon a solution of nitrate of silver. 
According to the experiments of M. Vogel, every kind of water 
he could get in the kingdom of Bavaria, either procured from 
rivers, springs, or brooks, contained so much of a muriate that 
it gave a precipitate with a solution of nitrate of silver. ,M. Vogel 
draws from these experiments the conclusion, that the muriates 
to a certain degree are volatilized by steam, and that they exist 
in the state of neutral salts in the distilled water. The same 
experiments were afterwards repeated by M. Bertram, who 
found that water wliea distilled wjth*sufFicient care over muriate 
of lime, did not carry over any of the component parts of that 
salt, for neither oxalate of potash, nor nitrate of silver, produced 
any turbidness in the distilled water. But when a smution of 
muriate of magnesia was distilled in a similar way, a considera- 
ble quantity of free acid passed over, and principally towards 
the end of the distillation when the solution became more con- 
centrated. Prof. Pfali ’^ also repeated the experiments on boiling 
sea-water with sufficient care, and allowed the vapour to pas*^’ 
through a solution of nitrate of silver. He discovered a double 
action, the })ai'tial tbnnation of muriate of silver, and the deoxi- 
dation of a part of the oxide of silver by means of pure steam. 
The result of his interesting experiments is this r when the 
vapour of pure distilled water is made to pass Ihrou^ a solution 
of nitrate ol' vsilver, this solution assumes all the different shades 
between yellow and dark-browij^, according to the concentration 
of the solution, and the length of time ki which the steam 
has passed through it. The colour is not ve^ observable before 
the solution of the nitrate of silver has acquired the temperature 
of boiling water ; but when it has reached it, the colour increases 
rapidly. If several glasses are connected by tubes, and all suc- 
cessively raised by pie steam passing througli them to the boiling 
temperature, all assume the colour. Nitric acid^destroya the 
colour of this solution uf nitrate of silver; and while the steani^ 
^is producing this efl’ect upon the solution, oxygen is disengaged. 
When steam, in a similar way, is passed through a solution of 
gold, a beautiful blue liquid is prodTuced like that which is 
obtained by adding oxalic acid to a solution pf gold. 

Jt seems thus to be proved pretty clearly that the steaip ncte 
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in tbei&6 eases %y deoxidizing the salts oi silver and gold. Nei- 
ther muriate of platma, nor protonitra^ or pernitrate of mercury, 
^ere acted upon by steam in a similtir manner. « 

The obaervations of the Dutch chemists, which are scattered 
in a number of different dissertations, have been collected and 
again published by Dr. Driessen,’**' and they possess great inte- 
' resU Prof. Driessen, of Groningen, made the first experiments 
in Jt4f» 1800, at Amsterdam, where he poured several ounces of 
water 500 times through a glass funnel from one vessel into 
the other. •Tfie water sometimes exhibited a slight trace of sul- 
phuretted hydrogen, but it constantly threw down nitrate of 
silver, of a white colour. These experiments were made at dif- 
ferent hours of the day, and in different heights above the 
ground, but constantly with the same result, if it had not rained 
for a considerable time. When, however, M. Craanen, who had 
been present at these^ first ejg^eriments, tried them again after 
rainy jjiTiaa^er, he did not obtain any precipitate at all. In Gro- 
ningen, b£i did jaot find any muriatic acid in the air, except once 
in 1802, when, after a long dry season, a thick fog came on;' 
water* which had been poured in the way above-mentioned, 
occasioned a precipitate in nitrate of silver, and reddened even 
tincture of litmus. Dr. V on Rossem could not afterwards detect 
any trace of muriatic acid, 

The fact that the air near the sea-sliore contained free muria- 
tic acid was applied to explain the frequency of that dreadful 
disease the colica saturnina, at Amsterdam, where it had been 
observed oftener than in any other town. It was conceived that 
the free muriatic acid dissolved the lead from the roofs of houses, 
and commdnicated it to the rain water. ' 

A new,^eries of experiments was, therefore, performed by Dr. 
Veeh^ in«^order to ascertain whether the muriatic acid was 
really in an uncombiued state in the atmosphere; and the results 
were, that water poured from vessel to vessel at'^Grouingen in the 
manner already mentioned, and, rain-water from the same place, 
contained no free 'acid ; that water similarly treated <iiear salt 
springs showed a slight trace of free acid ; and lastly, that water 
at Amsterdam, under the same circumstances, contained a con- 
siderable quantity of fincombined'acid. 

These experiments were twice repeated, and constantly with 
tht& same result. They all showed muriatic acidf by nitrate of 
.mlver, but that from Amsterdam* most of it. Besides the water 
from Amsterdam produced a precipitate when tried with muriate 
of barytes, and caustic alcali occasioned a more copious preci- 
pitate ip it than in water^ treated in the same way at Groningen. 

Prdf. Driessen Repeated his experiments in 1809 at 
Zuider Zee, wh|^, after having poured the water mdre 
1000 times froici one vessel to another ; whijle diTectldn 
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of the wind was such at to cany the breath andf perspiration of 
the surrounding persons |way from the watfcr, he found unqutfi^ 
tionable traces of free acid ; they repeated the experiment again 
on one of the high dykes near Harlingen with the stme result. 
It was observed that the colour of the litmus paper was particu* 
larly affected, when in a dry season the sea was violently agitated. 

In order to ascertain the cause of this phenomenon, Dr. Von* 
Rossem tried an experiment by exposing a vessel full of fresh 
sea-water to the rays of the sun, arid poured, during that tipae, 
water over it; he found in the water distinct traces of muriatic 
acid. 

The experiments of M. Vogel and M. Kruger, which occa- 
sioned the experiments about the volatilisation of muriates men- 
tioned before, were the following : In a balioon with two 
tures; one above and one below, to make draught, a small vessel 
containing a solution of nitrate ottilver w|is introduced, and the 
balloon placed in a covered batlirag car, of which On© idiidbw 
was open, while the wind generally blew from th^ iali|d» When, 
after 21 days, the small vessel was taken out, sbii'a bluish-black 
flakes, and a white powder, were formed. The precipitate, 
after having been washed, was digested with nitric acid, which 
dissolved the black flakes, ^aiid left a white precipitate, which 
was muriate of silver. 

M. Meisner tried the air at Halle not far from the brine springs, 
but did not find any muriatic acid. 

From all these ooservations and experiments, the following are 
the results : that the air near the sea-shore (the Baltic, the Ger- . 
man Ocean, and the Ohauiiel, the latter according to some 
observations of M. Vogel), contains generally muriatic acid ; its 
quantity is increased by dry seasons, and ceasei? to exist ip rainy 
weather. 

Muriatic acid maybe found in the atmosphere at ascertain 
distance from the sea-shore, and it there depends upon similar 
circumstances as on the coasU It exists mostly combined in 
form of neutral muriates, and it is highly probable that W the 
action of air and atmospheric heat, the eVlhy and alCaline 
muriates are not decomposed. Inmost of the experiments^ they 
passed over at the boiling temperature in the state of neutral 
salts. Where muriatic acid was most decidedly found m a free 
stated Amsferdano, it is evident that this at least was 
owing to the sulphuric acid formed by the combustion of 
and peat. • . 
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Article VI. 


At^ ifikprofoid Method of making Coffee. By J, Smithson^ Esq, 



F. R. S. 


(To the Editor of the Amah of Philosophy.) 


SIR» June A, 1823. 

From the highly fugacious nature of that part of feoffee on 
which its fine flavour depends, a practice has become very ge- 
nerally adopted of late years of preparing the liquor by mere 
percolation. 

This method has not only the great defect of being excessively 
wastefel^ but the coffee is liketvise apt to be cold. 

Coctibn and the preservation of the fragrant matter are, how- 
ever) not inconsistent. The union of these advantages is attain- 
able by performing the operation in a close vessel. To obviate 
the production of vapour, by which tlie vessel would be ruptured, 
the boiling temperature must be obtained in a water- bath. 

In my expenments I made use of a glass phial closed with a 
cork, at first left loose to allow the exit of the air. Cold water 
was put to the cotiee. 

This process is equally applicable to tea. 

Perhaps it may also be employed advantageously in the boil- 
ing of hops, during wliich, 1 understand, that a i^uiterial portion 
of their aroma is dissipated ; as likewise possibly for making 
certain medical decoctions. 

This way of prepairing coffee and tea presents various advan- 
tages, It is productive of a very considerable economy, since 
by allowing of any continuance of the coctioiv without the least 
injury to the goodness, all the scluble matter may be extracted, 
and cpnsequently a proportionate less quantity of them becomes 
required. By allowing the coffee to cool in the closed vessel, it 
may be filtered throqgh paper, then returned into the closed 
vessel, and heated again, and thus had of the most perfect 
clearness without any foreign addition toit, by which coffee is 
impaired^ The liquors may be kept for any length of time at a 
boiling heat, ‘in private families, coffee-houses, &c. so as to be 
ready at the very histant called for.>. ' 

It will likewise prove of no smM conveniency to travellers 
whb have neither kettle, * nor coffee-pot, nor tea-pot, in places 
whCfe* these ar™^» are not to be procured, as a bottle will 
supply them. * 

In all cases iwans of economy tend tfr augment and diffuse 
comforls and happiness. They bring within the reach of the 
many what isvasteful proceedings confine to the few. By 
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diminishing expenditure on bne article, thej| allow of some other 
enjoyment which was before unattainable^ A reduction to. 
quantity permit* indulgence in superior quality. In the present 
instance, the importance of economy is particularly great, since 
it is applied to matters of high price, which constitute one of 
the daily meals of a large portion of the population of the earth. 

That in cookery also, the power of subjecting for an indefinite * 
duration to a boiling heat, without the {slightest dependifion of 
volatile matter, will admit of beneficial application, is unques- 
tionable. 


Article VII. 

On Vltramarim, and the Method^ hy which its Purity may be 
ascertained. By R. Phillips, FRS. L. and E. ,< 

Befotie the time ofMargraff, whose analysis of lapis lazuli 
WHS pub]islH‘d in 1708, the colouring matter of this mineral was 
supposed to be copper ; according to the chemist just mentioned, 
as quoted in Klaproth's analyses, vol. i. p. 103, lapis lazuli con- 
sists of oxide ol’ iron, silica, lime, and its sulphate, omitting any 
notice of the alumina which it contains iu very considerable 
quantity, and without stating the proportions of the ingredients 
cninnerated as its constituents. 

llinmanri and Cronstadt have also mentioned the composition 
of this mineraJ, but their statements are so irmcmjrate as to 
require no further notice. According to Klaprpth> lapis lazuli 
consists of * • 


Silica 

Alumina 

14-5 

Carbonate of lime ^ . 


Sulphate of lime 

6-5 

Oxide of iron 

. 3-0 

Water 

2-0 

• 

lOO-O 


With respect to the colour of this substance, Klaproth obs^ferves^ 
that though the researches* of Margraft’ have ‘refuted the 
opinion formerly received, .^^at the blue colour of tbiis lapis 
lazuli originated from an admixture of copper ; and though it has 
been demonstrated that the colour of th?s fossil is owing only to 
iron, yet its other constituent parts have been deter- 

mined with du6 accurapy.’^ 

Now as neither the protoxide nor peroxide of iron could he 
suspected of ir^parting a blue colour, it is singular that Klaproth 
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should not hefV'e allyided to this circumstance, and Imve Bug> 
gasted tlie nature of the combination |>y which iron or its oxides 
might, with the other constituents,* produce the colour in 
question. 

The analysis of MM. Clement and Desormes, ' f Ahnales de 
Chimie, t. 57, p. 317), shows, that although lapis lazuli may yield 
oxide of iron on account of the pyrites it contains, yet ultrama- 
rine prepared from it is perfectly free from any ; and before I was 
awcCte that they had determined this point, 1 had arrived at the 
same conclusion, and have repeated many of their experiments ; 
and, as far as I have gone, my results and theirs agree. 

According to the chemists just quoted, the colouring matter 
of ultramarine is not destroyejl^ by a moderately strong red heat, 
remains unchanged by ammonia, and when heate d in solutions 
of potash and soda. Acids, however, destroy the colour in a 
few minutes, and this effect is produced even by acetic acid, us 
well as by the nitric,* muriatic, and sulphuric. They also stut.t j 
and correctly, that solution/)f sulphuretted hydrogen has no efh’i ' 
upon the colour. According to their analyses, ultramarine con- 
sists of 


Silica 

Ahuniua 

. . . , 34*8 

Soda 

. • « 

Sulphur , , 

• . • . i 

Ca^'honate of lime . . ... 

. ... ;5‘i 


100-0 


It is remarkable that MM. Clement and ft)csormcs have 
offered no conjecture as to the nature of the colouring matter ; 
anditwSs^the wish to ascertain this that tirst induceel me to 
turn my attention to it. 

Although I have been totally unsuccessful, in aKaining the 
object of my pursuit, yeti have, thought it might not be useless 
to state the experiments which I have made, more especially as 
the eolour is extreftiely dear, therefore likely to be adfulterated ; 
and I am enabled to point out. ready methods of determining 
its purity, and detecting the ttitiu'e of any fraudulent admixture. 

I am inclined to believe from the resuA^ of the experiments of 
MM. ejement and Desormes, as welB>4s^ my «wn, that the 
colouring mj,tter of ultramarine is a pecuBar substance. T must, 
^however, repeat, that I have obtained no direct proof of it. 
M. Thenard, alluding to the ai^ysis of MM. Clement and 
Desormes, observes ^raite de Cmmie, t. ii. p; 205), Comme 
ils ont eu, dans cette analyse, vine perle de 0*8, il faut en con- 
clure quo quelques*l)rincipes leur out n||E^saire 4 ient 6chappes. 
Ces jprmcipes ne joueraient-ils pas reut^rquable dans 

la colQration du lazulite ? Cette opinktti pa^’aitm probable, si 
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Ton con&idere que toutes Jes autres pierres^^oivent letir couleur 
a une tnatiere colorant4 ^ On pourrait soutenir, i la verity, 
nue la siMsise, I’alumine, la chaux, la soude, quoiqu’ incolores, 
sout susceptibles de former un compose colors ; mais il faut 
avouer du^ifserait fort extraordinaire qu’il n’y efit qu’un compost 
de ce renre parmices pierres; et cependant c’est £l cetteconsd- . 
ouetice nu’on serait conduit en admettant qu’il q’existe point de 
principe colorant particulier dans le lazulite : aussi M. Vauquelm 
croit-ii que cette pierre contient de I’oxide de fer. . - 

Although in the 34th vol. of the Annales de Chimie, Guyton alro 
attributes the colour of ultramarine to iron, I need hardly again 
state that" ultramarine contains no oxide of iron, and, therefore, 
the opinion of the last-mentioned chemists, although meriting the 
high^t attention, cannot be considered as well founded. Indeed 
the lapis la*uli examined by Klaproth contained onK 3 per cent, of 
oxide of iron, and this, supposing it capablp of attording a W«e 
colour, could hardly be admitted to yield the intense blue ^f the 

la IS la’/.uli. , * i j 

Will >1 any coloured earthy substance occurs, the nrst and 

most natural supposition is, that the colour is owing to the pre- 
sence of a. metallic oxide. There is however great difficulty m 
admitling this colouring matter to be a metallic oxide; for 
a hen it i> <^e^troyed by ni i Ad, we may suppose One ot several 
case, t., haie ei,.' first, that the loss of colour is the result of 
the mere ai a, when we obtain a colourless solution 

l,v disst'i- ! -Aide of mercury in nitric or muriatic acid; 
this iioweA ' ‘ bavdlv be the base with the colounng matter 
of ultramanu • , we 'o not by the addition of poto^h repro- 

duce a hlv ' su. ...e ; whereas from pernitrate of mercury, 
the oxide IS i>. u.,. dated possessing its ori-^al Colour.. _ 

It maybe supi.osed i'..d the solution of ultTfemarine in acid is 
attended with the evolution of oxygen, and consequent loss of 
colour ; but In this case que ot threp. things would happen ; 
tirst that oxygen would btf-evolvitd in Inc state of gao, as 
peroxide of manganese is heated in sulphuric acid ; secon(JJy, 
that carbonic acid would be formed and evolved with efierves- 
cence, as when peroxide of mangai^e is decomposed and dis- 
solved by binoxalate of ghtash ;• or,^ thirdly, that when put into 
muriatic acid, x:hlorine,lK©uld be evolved; the lact, however, is,, 

that no one of Dhese cjttMmstaiicos occurs. * 

On tie other hand, if^s possible that the peculiar colouring 
matter of the ultramarine may acquire oxygen during solution, 
and thus lose its usual appeaitece ; to this, however, there is 
oiie experiment in direct' opposition ; viz., that sulphurous, acid 
which readily absorbs Qxygen, but, does not ipaj^ it, destroys 
the colour of ultr»marifi«j|g completely as nitric acid, which might 

be supposed to oxidize ■ ji. i • • 

When nitric acid is^dded to ultramarine, the colour is 
quickly destroyed, and a slight smell of sulphuretted hydrogen is 
New Serie>; vol . vi. i* 
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j^rceptible ; it might, therefore, be supposed that the colouring 
matter is the sulphuret of some pec^lrar metal. To ta:y ivhether 
the colour could, upon this supposition, be reproduced, I added 
sulphuretted hydrogen both to the solution and the colourless resi- 
duum, but no restoration of colour was effected by this or any other 
mode which I could devise. The only remaining supposition with 
respect to the metallic nature of this colour to wiich I shall allude, 
iatiaepossibility thatitnaay bein the metallic state. This, however, 
^anr hardly be the case, for if the colour be lost by oxidation, 
tlien when acetic acid produces the effect, hydrogen must be 
evolved from the decomposition of water ;^ut this does not occur. 

Although it is possible, as M. Thenard has stated, that colour- 
less bodies may, by combining, form a coloured cOi^pound, I 
confess I rather ificline to the opinion, that lapis laztrli owes its 
colour to a peculiar non-metallic substance ; and I recommend 
the subject as worthy of the attention of chemists. 

I shall now briefly state the methods of detecting various sub- 
stances, which may possibly be employed for adulterating ultra- 
marine. 

Although we may almost venture to pronounce ultramarine to 
be genuine, which, in a few minutes, loses its colour when put 
into an acid, leaving insoluble matter of a dirty-white colour, and 
affording a colourless solution, I shall nevertheless mention certain 
bodies which it is probable may be mixed with ultramarine, and 
the methods by w'hich they may be detected, 

JMue Verditer , — If this carbonate of copper be mixed with 
ultramarine, it may be ascertained by heating the suspected 
colour ouba piece of silver or platina foil ii» fy* spirit lamp. If 
there be any verditer present, the mixture will become ^most 
immediately greenish, and eventually black. The degree of 
alteration of colour will of course depend upon that of the adul- 
teration. 

Genuine ultramarine loses its colour totally by being put into 
an acid, no efferv.escence is e:?Ccited, a deposit remains of dirty- 
wbHe colour, aqd a colourless solution is obtained which gives 
only a slight and colourless precipitate with ammonia ; so that 
verditer, or any other cupreous compound, may also be detected 
by putting the colour into an abid. If a blue or green solution 
Jie obtained, and if ammonia added to it in excess gives a deep- 
]hlue solution, or if a drop of the acid serfurion lekve a deposit of 
(iiopper updn iron, it follows that some preparation of copper was 
present; and if the admixture of vefditcr be considerable, the 
evolution ,of carbonic acid will be evident. 

Prussian Blue . — Genuine ultramarine suffers no change of 
colour by being heated, but if it contain prussian blue, its colour 
wiii^be much darkened by heat; if also the. genuine colour be 
boiled in a solution of potash, its intensity- a’lSd brilliancy is 
i^her increased than diminished ; but if it contain any admix- 
ture of Prussian blue, the colour will become browner, and tlic 
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solution, if not too strongly alkaline, will aVord a blue precipi- 
tate when added to a sokuom of iron. 

Indigo. — ^This*substance when heated in a spirit lamp readily 
rises in the state of purple vapour. Sulphuric acid, even in its 
concentrated state, does not destroy its colour, and, therefore, 
the presence ofindigo is very readily ascertained. 

Smaltfr . — ^The ^lour of smalts resembles that of ultramarine in 
resisting the action of heat; but as it is* not destroyed by aSny 
acid, and as the colouring mailer of ultramarine is, any admix- 
tnre of smalts will be easily discovered. 

Colour prepared from Oocide of Cobalt and Alumina.*--^I\m 
compound, which greatly resembles ultramarine in appearance, 
although i^ colour is not quite so bright and intense, may he 
distinguished from it, by remaining unacted iJpon by acids pre- 
cisely like smalts. Heat does not readily change its colour, but 
if a drop of solution of carbonate of potairdi be added to it on 
phitina foil in the Hanie of a spirit-lamp, it is readily blackened; 
an effect which is not produced upon dltramarine. 


Article VIII. 

On the Geology of Devon and Cornwall. 

By the Rev. J. J. Conybeare, MGS. 

{Couiimud from vol. v. p. 184.) 

V ... • . 

Inferior Shite. — At and near its immediate contact with the 
granite appears as a somewhat indistinct and ilf charaeterized 
gneiss, in some beds of which the felspar so predominates that 
they have bepn termed slaty felspar. Jndging, however, from 
their leas ready fusibility, from the large proportion of metallic 
oxides (iron and manganese) whteh they cont,ain, and from the 
examination of many specimens from various qijarters, we sfajiU, 
I think, approach nearer to strict accuracy by regarding these as 
compact felspar intimately mixed with mya (or rather with 
chlorite) and quartz. To the gfeologist, who seeks the aid of 
mineralogy and of chemistry, examples of this intimate penetra-, 
tion of one simple mineral by another (so, as in many'cases,;^ 
to alter very considerably tHe external and empiridhl chaiac- 
ters of that which yet predominates) must be familiar. Many 
subordinate beds of the earlier greenstone formation exhibit 
every stage of a similar phendmenou, andean accurate examina* 
tion would probably show, that most of the substances named 
petrosilex, corpdtoe, sanssurite, jade, and even flinty slate, are 
in fact only adjmxtores this nature, in which felspar i,vaiying 
from its more c(pnpact and semitransparent to its earthy and 
granular form, is uniformly and intimately penetrated by some 

D. 2 
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variety or other of Ir.ornblende, of diallstgs, and occasionally per- 
haps* of other minerals, which (as bypersthene) enter more spa- 
ringly into the composition of rock masses. Such admixtures 
can be properly studied only in those endless suites of specimens 
which nature herself preserves, and presents in situ. The sub- 
ject interesting one, and well deserves closer attention and 
invesd^tion than it has yet met with. The gtoeral character of 
th^ gneiss in question,, the brownish purple colour by which it IkS 
ali^Ost ev^ry where distinguishable, its very limited extent, and 
ita!^adual passage into the common killas, have been sufficiently 
noticed by most recent observers. I do not recollect ever to 
have seen any mineral substances imbedded in its mass. It is 
of course traversed^ lik^ the adjacent rocks, by metallic and other 
reins. This passes, as is well known, by a rapid imnsition into 
the common killas or clayslatc. Before entering on the consi- 
deration of this, far the predominant form of stratified rock 
throughout the whole of the west, it may be well to notice two 
of its subordinate beds, < or, perhaps, varieties, which, though 
much inferior in point of extent, yet present a])pearances much 
more clearly indicative of their mineral composition, and capa- 
ble, perhaps, of throwing some light on that of the common 
killas with which they are so closely associated. 1. Common 
chlorite slate. This needs no further description, and I am not 
aware that it has ever been found to contain any other imbedded 
mineral than the garnet ^ specks of iron, and perhaps of copper 
pyrites. 2. A laminated rock, of a silvery grey colour, and 
micaceous aspect, exhibiting throughout its mass small patches 
of a darl^er tint, having the appearance of som^ imbedded mine- 
ral obscurely crystallized, and much intermixed with the s|ate 
contai»ing it. These patches have been regarded as allied to 
grenatite, to hornblende, and to some otlujr mineral species, but 
closer examination shows them (unless I be mistaken) to consist 
of a dark-grey chlorite minutely and confasedly crystallized. 
This variety of killas contain^ iu the neighbourhood of Camel- 
fof,d, where it may perhaps be most advantageously ‘studied, 
small contemporaneous veins of crystalline felspar ; and in one 
or two instances alternates with thin beds of compact felspar 
tinged by the admixture probably of chlorite ; a circumstance 
observable also in the killas of Wheal Maudlih ; and in that 
whiph' succeeds the granite near Ivy Bridge; taougli, jn these 
alter casts, it is possible that the penetrating matter may be 
hornblende.* « 

But these varieties are, as I have stated, but of partial occur- 
rence and limited extent. The stratified rock of the mining 
district is almost, universally the common killas. This rock, 
after much question (which your readers scarcely wish to 

• I. may here observe that the neighbourhood of Ivy offered by far the most 

beautiful and characteristic s])e( imens of compact felspar unaltered apparently by any 
inixture, which X ever met with in, the west. 
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be recapitulated), as toitfc being a variety ^ grej^wacke, which, 
if that term has any d^nmte meaning, it unquestionably is not, 
has been at last admitted obi all hands to be genuine clay date. 
But this appellation perhaps, after all, does not convey a much 
clearer notion of the real nature and constitution of the rocks 
included under it than the repudiated greywacke. An opinion 
on this subject ^nearly identical with that which has for many • 

{ rears been my own) is to be 'found in the very Interesting Cata- 
ogue Mineraiogique of the Comte de Bournon: Les parties 
composantes qui entrant dans la substance du kill&s sont, le 
mica verttres attenufi nonimee chlorite, le quartz,. etle feldspath ; 
et les varietes qu’il presente dependent de la maniere dont ces 
trois parties se r^unissent entr’elles.^^ (Bournon Cat. Min. 
463.) Mr* Hawkins, in a paper written ^evidently without 
the knowledge of C. Bournon’s work r [)robably indeed from 
materials collected before its publication), appears to hold 
nearly the same view. There is much reason (he writes) to 
consider it K^killa^) as an intimate mi.^ture of quartz w'ith mica, 
talc, chlorite, and perhaps, in some instances, with felspar. 
We may trace the last in those varieties of the slate which, 
in this country, are contiguous to the granite,* On the other 
hand, the talcose ingredient of this mixture is tuore conspicuous 
in the varieties which occui^ at a distance from that rock.^^ If 
that, which I cannot but suspect to obtain as a general 
law (see Annahy vol. v. p. 189); namely, that stratified rock^ 
are in their mineralogical composition only varieties of the 
crystalline masses with 'which they are most largely and closely 
associated^ be ^^dmitted, we shall have difficulty in recognising 
in the numerous elvaiis by which it is traversed, the Crystalline 
analogue of the killas. The substance occasionally termed clay- 
stone, t luiglit perhaps afford a link iu the scries connecting the 
two extremes. At all events, that term, as well as clayslate, 
has been vety vaguely applied, and is iu itself ambiguous, A 
ready means of detecting the myieralogical constituents of these 
and the like obscure aggregates (if we admit them to be such), 
would be among the most valuable services^^which chemistry 
could render to geology. 

It may be added that the inferior slate Occasionally exhibits 
very remarkable instances of curvature and contortion. The 
coast of St. Agnes, spot highly interesting both for the mine- 
Iralogist and geologist, will aiford more than oi^ example. 

• 

• This restriction is not universaUy h<»ne out by facts : it should rather have been 
stated, that ‘‘ we may trace the last more abundantlyJ*^ The passages connected with, 
and fi^lowing those which I have adduced, well desert the attention of the geolomst. 
There are some statements in the preceding half of the same j[)^er which Mr. Hawkins 
himself, on recurrinjg advances made in geological science since the period at 

which his materials amwi^ieSy to have been aillected, would probably be the first to * 
cancel or to modify, fi^bpeci^y p. 6. 

+ A rock of this chafaSer is found associated with the chloritic, though it seems more 
common in the amphibolic series. 



38 Mr, Brooke or; the j'JiiLY, 

These, however, are by no means so numerous or striking as 
tliose afforded by" the greywacke o| North Devon, a circuin- 
fiance apparently adverse to the theory which would attribute 
these singular configurations to the agency of heal ; for we might 
certainK^ expect that tlie killas, which is easily affected by that 
agent, ne^v as it is to the central granite, and traversed in all 
directions by various d)^kes and veins| w’ould have exhibited 
more frequent traces of this nature than^ the refractory and 
unb|ndii^ sandstones. But this is a question of mere hypo- 
This portion of the inferior slate does not (so far as my 
knowledge extends) contain any imbedded minerals ; near 
Camelford, arid at some other spots, 1 have observed in it small 
contemporaneous veins or nests (vugs, as they are provincially 
termed) of crystallized felspar and chlorite. Most of its varietic s 
are readily fusiblef; 

{To he continued,) ' 


Article IX. 

On the CrtfitalUne Forms of Artificial Salts. 

By II. J. Brooke, Esq. FRS. 

{Continued frofn vol. v. p. 452.) 

In my last communication I noticed the irregularity that 
frequently occurs in the forms of crystals, whether natural or 
produced by art, occasioned by an enlargemeut of some of the 
planes, and a cgnsequeiit comparative diminution of others. 
This irregulaf character may be said to be almost general, and 
very frequently might lead to an erroneous determination of the 
true forms of crystals, if we do not attend sufficiently to the 
positions of their planes, to their cleavages, rfnd to the measure- 
ments of their angles. Anotlier circumstance will also tend to 
mislead us with regard to the forms of crystals, when compared 
with the drawings by which they are represented : this is the 
maimer of their attachment to the mass to which they are 
united ; sometimes they are attkehed by a lateral edge or plane 
of the figure exhibited in the drawing, and sornetimes by the 
\ipper Summit ; in which latter case, the crystal would appear to 
be inverted, and the order of the lateral planes of several of the 
classes of prisms, when observed from left to right, would be 
reversed. 

The measurement of corresponding planes on different crys- 
tals will frequently diff er more than half a degree, and may occa- 
sion a difficulty in determittiiig particular planel^by measurement, 
when they meet at nearly the same angle. iW'angles given here 
are generally themean of aconsiderablenumbei^pf measuremonts. 
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Acetate of Soda. , # 

The primary form deduced from cleavag*e is an ohliqae jrhoyin 
hie prism^ the cleavages beifig parallel to the 
planes P, M, and M', of the annexed figure, 

Some or all of the secondary planes on that 
figure occur on many of the crystals. On K i 
some crystals only the planes A:, or k and \ j ^ ' 

accompany the primary planes, and on h J 

others only the planes a and g, with *the ^ « 

addition sometimes of the planes h. S/>, h \ r 

All the planes except / have been mea- 
sured by tne reflective goniometer. ‘ 

P on M or M' 104^ 25' 

P onf 136 nearly 

P oiw/' 103 35 

MoriM' 84 30 

Monk 137 45 

M on A *.,132 15 

Mon-j 156 54 

M on 135 50 


Acilate of Zinc. 

The crystals are very thin, flexible, and 
soft, and iissile parallel to P, but do not af- 
ford any other measurable cleavage planes. 

The primary form indicated by the natural 
planes of the ^^rystals is an oblique rhombic 
prisniy measuring as follows : 

P on M, or IVP . . . . 112° 28' 


M on M' 67 24 

P oh A. 133 30 

P on c lOe 00 

P on c' 80 00 

P on g, or g' . • . • • 75 30 



Binacetate of Coppef* 

The primary form developed by cleavage 
is afk ooliqijk rhombic prism, the cleavages 
being parallel to the planes P; M, and M', 
of the subjoined figure; the secomdary 
planes c and g are the only ones I have 
observed on the crystals, which are some* 
times produced in pairs, and united by the* 
planes c, in sn^h a manner as to exhibit a 
second entire ^ne P, joined *by an acute 
angle to the lowef acute angle of that which 
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is exhibited in front of tlie figure, butjunvcried in its position 
so as to be terinirUfted at its lower jxtremitj^ by the planes 
g dnd c. 


PonM, orM' 105° 30' 

MonM' 72 00 

Pone' m 4 

P on gj or g' , 131 45 


The planes M and M' are generally curved, and the cleavage 
planes parallel to these partake also of the same character. 


Sulphate of Magnesia. 

The primary form of this substance has 
been given by the Abb6 llaiiy as a 7‘iglit '• 

prism with a sguare base. But from the 
measurement of several crystals, and from \ \ 

the character of the secondary forms of 
come of those, the primary may be regarded i ' 1 

B, right prism with ^ rhombic base f viho^e a * ' i 

angles are 90® 30' and 89® 30'. n Ui' ! 

I have found only one cleavage, which is 
parallel to the short diagonal of tliejirism, \ L,_ I j 
and consequently to the plane h of the acconi- ^ 

panying figures. 

Fig. 1 represents a crystal of a form o 

which frequently occurs, and of which the . 
following are the measurements : / ^ 

Mot- M' 90 ° 30 ' ' ' - / 

M on A 134 45 \ ^ < 

M'one 129 00 f". , 

a on fl' 120 nearly j j . ai j m 

Fig. 2 represents a form under which the \’' ' ' ! J 

crystals also frequently ajipear/" In this ' v ^ 

form,^only tw^o of the four planes e are seen ^ 
on each summit, and alternating in position 
as shown in the figurey 

On some of the crystals, however, which resemble this figure, 
the two other planes e may be perceived, but th^y are very 
miiiute. * « , 

Tartrate of Potash and Antimony •^Emetic Tartar. 


The^general character of the crystals of this compound is that 
of an octahedron with a rhmbic base. I cannot discover more 
than one distinct cleayage, which is parallel to the plane a of the 
accompanying figure. 

The following are the nearest to coinciding ,»«^ea&urements 
taken on several crystals : ' 
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Pon P' 

P over the edge on • 

the left. 104 

P on * 166 

P on S',. 166 

aonP, orP'. 122 

a on y . 9(» 


108° 16' 


15 

40 

40 nearly 
00 
00 


The planes z and y are generally striated, 
and afiord imperfect reflections ; and the 
crystals are frequently elongated in tlie 
direction of one of the edges of the base, so 
that the plane P terminates in an edge instead 
of n point, an irregularity of figure common 
to ail the classes of octahedrons. 



Sulphate of Potash and Magnesia. 


I have not found any cleavage of tliese 
crystals, but the predominating form, 
and which may be regarded as the pri- 
mary, is an oblique rhombic prism , modi- 
fied by the planes c, e, and A, jMid measur- 
ing as follows : 


L on I\l, or M' 102*^ 20' 


M on M' 

P on r' 

P on c, or c'* 

^ on //« ••#••••••••• 


108 45 
lUi 45 
154 30 
105 8 



Ferroprassiatc of Potash 
The crysts^ are soft, flexible, and very 
fissile parall)fel/to the plane P of the an- 
nexed figure, aiid there is not any ^distinct 
cleavage that I have been able to perceive 
in any other direction. There are, how- 
ever, in some crystals, apparent natural 
joints parallel to the planes P of this 
figure ; these ^^ould give a?i octahedi'on for the primaiy , form,* 
which, •from the angles of the^secondary planes, i% found to 
have a stjuare base. The most distinct measurements arc the 



P on P" . . 
P or P' on a 

a pnl. . . . . 
a qjn e 

® . • « . , 


.. 137° 00' 
.. Ill 30 
119** 9 
..90 0 
.. 90 0 
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*. BicarhoTMteof J^otash, 

The primary form of this substance is a right oblique-angled 
prism, which is not readily traced in the secondary crystals, but 
may be derived from cleavage, and is shown 
in fig. 1 . There is also a cleavage parallel Fi^l. 

to a plane passing through the diagonals 
marked oa we terminal planes. . 

PonM, orT..; 90° 00' 

M on the diagonal plane 53 15 

MonT 103 25 

The planes which appear on the crystals 
are represented in fig. 2 ; but the planes e 
are sometimes vffry disproportionately ex- 
tended, so as nearly to efface T and J, giv- 
ing to the crystals die character of another 
primary form. 

The planes T do not cJbmmonly occur on 
tlie ciystals, and without these they nearly 
resemble a secondary form of the right 
rhombic prism ; they may, however, be dis- 
tinguished by the unequal inclination of M 
on the two adjacent planes. On cleaving 
or otherwise breaking the crystal, w'ater 
may be observed between the laminai!, which probably occa- 
sions the measurements on the cleavage planes not accurately 
to agree. 

This i»also the case with many other of the factitious salts. 


M o'l plane parallel to f , 127° 3.i' 

M on e 12() 45 

T on e 15(5 60 

Ton/ 128 50 

eon/ 105 40 

M on d' Ill 00 

d on 138 00 


. Cyanurct of Mercury. 

I have received for examination from Mr. Coo])er,:9f Lambeth, 
.some crystals obtained from oil of bitter almonds/by digesting it 
with red oxide of mercury. ‘ 

Mr. C. has also supplied me with some crystals of cyanuret of 
mercury, procured in the ordinary way by boiling the red oxide 
with pi-ussian blue. The crystals derived from both of these 
sources correspond perfectly in their crystalline forms. 

I "have not succeeded in cleaving Jhem, but from their 
measurements and modifications, a right squaVe prism may be 
ftegarded as the primary fo|[ip* 


Fig.?. 
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Fig. 1 represents the pi|sm \jrith the mo- ^ 
difying planes which I have observed on two 
or three crystals^ and on ihes^ only, out of a 
considerable number that I have examined. 

Their general form is that shown in fig. 2, 
in which two of the planes a alternately 
efface all the other terminal planes at the 
two extremities of the prisAi. There are 
also many crystals which nearly resemble 
fig, 2, but in which the planes a and a" are 
visible, although very ^inute. This irregu- 
larity of form IS of the same character as has 
been already noticed as belonging to sul- 
phate of magnesia. The measured angles 
are as follows : 


M on M' 

0 

o 

O 

O 

c on M \ 
c'onmj 

132 

45* 

a on M ■) 

u' on M, or M'J 

- 112 

40 

a' on a"' 

114 

00 




M. 


K 


. Article X. ^ 

Astronomical Observatiotiii, 1823.* • 

By Col. Beaufoy, FliS. 

• Jiusheij Heathy near Stanmoj'e, 

Latitude 5P 37' 44 ’3" North. Longitude West ii? time 1' 20-93"* 
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May 1 8. Eniersioa of (5) Leonis from the moon 


•Ifli 41' 18" Sidcrial Time. 
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Article XL * 

On the slow Combmtion of Tallow, Fixed Oils, and Wax, 

By Mr. C. J. B. Williams. 

(To the Editor of the Annals of Pkilosophi/.) 

{811^9* JEdinburgh^ May I, 1823. 

Pbumit me to draw the attention of your chemical readers to 
al phenomenon (hitherto, 1 believe, unnoticed), illustrating ihe 
slow combustion of the inflammable gas or vapour, produced by 
the decomposition of oleaginous matter by heat. It may be 
manifested in the following manner ; Extinguish the flame of a 
candle or lamp by blowing on it, having previously supplied the 
wick freely with tallow to increase the size of the flame, and to 
prevent any portion of tl^e wick from remaining in a state of 
opei^-.combustion. If this experiment be made in a room 
seciaded from every other source of light, a distinct pliospho- 
rescence on the surface of the wick will be perceived during 
several seconds, brighter in proportion to the size of the flame 
before being extinguished ; hence it is most obvious with a long 
wick, provided no spark be left on it. 

This combustion, which 1 consider analogous to that of the 
vapour of ether, by the aid of a platinum wire, is likewise 
attended with the production of a pungent acid vapour. Of the 
nature of this, I have had neither time nor oppoitunity to ascer- 
tain any filing. It is probably, as in the case just alluded to, 
merely modification of the acetic acid ; but since the odour 
differs considerably from that of tlie lampic acid, it might be of 
sufficient importance to merit an investigation. 

I have ascertained that a similar phenomenon occurs when 
fixed oils or wax are projected m small quantities on a plate of 
metal heated considerably below redness ; and from some e.vpc- 
riments I atp inclined to believe tliat this modification of com- 
bustion takes i^ace in most cases where these substances are 
heated to ebumfion In free contact with the air. 

I have subpitted the result of my observafipns on this 
(fiibjectin this imperfect state; as a long time Wght elapse 
before I cculd be enabled to extend them further, and in the 
expehtatioa of seeing them prosecuted in abler hands. 

I am. Sir, Vidth respect, yours, Ikc. 

Charles J. B. W'illiams^ 
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* Article XII. 

Analyses of Books. 

Transactions of the lioyal .Geological Societu of Cornwall, 

'VoLii.im., 

{Conclude A from vol. v. p. 300.) • 

The third order of veins described by Mr. Came ill that of 
true veins, which consist of the following classes, enumerated in 
the order of their relative ages, as determined by the principle 
of intersection : • 

1. The oldest tin lodes; % The more recent tin lodes; 
3. The oldest east and west cooper lodes ; ,4. The contra copper 
lodes ; 6. Cross courses ; 6. The more recent copper lodes ; 
7. The cross flukans; 8. The slides. • 

In describing the contemporaneous veins,” he 
some were mentioned as occurring in the veinstones of o^er 
veins. There are also metallic veins which may he denominated 
veins within veins.” These comprise black and grey silver ore, 
with native silver, in the cfipper lode of Huel Ann ; wood-like 
and common tinstone in quartz and tinstone, the latter crossing 
the veinstones of the lodes ; various ores of copper, in the quartz 
veinstones of Huel Carpenter, lluel Neptune, Huel Damsel, &c.; 
woodlike oxide of iron, in browm ironstone, at Botallack and 
Boscagel Downs ; fibrous oxide of iron, in quartz, and veins of 
carbonate of iron at Huel Jubilee; and minute veins of native 
bismuth, in coarse red jasper, at Botallack. • , 

Some remarks on the geological constitution of that part of 
Cornwall in which most of the veins described are found, and on 
the number and variety of the veins themselves, terminate the 
paper. After saying, the clakn of the granite which forms the 
chain extending from the Land’s End to Brown-willy, has rarely, 
if ever, been seriously disputed;” and adverti^ to the supposir 
tion that St. Michael’s Mount is transitiqp |^^jte, Mr. Came 
continues: ** 

^^The claii|is of the clayslate, however, ha'V0 of late been dis- 
puted^ and it has been called transition slate, and greywacke 
slate, by geologists whose authority certainly carries considera- 
ble weight : but by w^hal rules are we to distinguish primitive 
from transition slate ? In its structure, the clayslate of Cornwall 
appears, in general, perfectly homogqpeous. It contains no 
impressions of any kind. Some of the old^^ petals have been 
found in it, oxide of tin, wolfram, and mispickel; these have 
been discovered in the slate ; and they have also been found, 
together with sulphuret of tin, native bismuth, and oxide or 
uranium, in the veins which intersect itJ Some of the oMeift 
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minerals have also been found in it ; viz. axinite, garnet, topaz, 
sic. Are not these some of the strongest marks of a primitive 
rock ? Some specimens of it were sent by a member of our 
Society to Werner, who recognized in them the clayslate of 
Saxony, 

. That greywacke.-exists, and abounds in some parts of Corn- 
wall, will not be denied; but 1 apprehend it is not to be found, 
except in small and i^tered portions, in that part in which 
nearly all *the tin and bopper mines are wrought. It appears to 
commence near Grampound, and to extend westward about 
three miles from Truro : how far southward, I have not been able 
to ascertain. Its extent northward in mass is probably not 
from Truro ; but it is found in bunches as far as Padstow, and 
Tintagel Castle. Near the former place, it is highly characte- 
rized ; and at Tintagel impressions nave been found in it. The 
lead veins of the Gacres, and those of Pentire Glaze, and the 
vein of antimony at Huel Boys, arc probably in greywacke ; but 
I have never seen either copper or tin in greywacke, nor am 1 
awarfe of any tin veins whicn intersect it.” 

VI. Observations on the Submersion of Part of the MounVs 
Bay, and on the Inundation of Marine Sand on the north Coast of 
Cornwall. By Henry Boase, Esq. treasurer GSC. 

In this paper, Mr. Boase first examines and refutes the tradi- 
tion handed down by the historians of Cornwall, respecting the 
submersion of the country called Lionnesse : he then discusses 
that which relates to an irruption of the sea over a tract of low 
woodland, now forming the northern ]>art of the Mount’s Bay, 
showing tihat it is strongly corroborated by the ‘geological indi- 
cations of the district; and he concludes with an account of the 
overwhelming at an unknown period, l)y an immense inundation 
of sea-sand, of a considerable tract of cultivated land on the 
northern coast of the county. 

VII. On the Nomenclature of the Cornish ''Kocks. By John 
Hawkins, Esq. FRS. &c. Hon. MGSC. 

^^This communication commences with some remarks on the 
benefits confcrr^d by Werner on the sciences of geology and 
mineralogy, which are succeeded by observations on the use of 
the term greywacke, in which thfe autlior suggests that the sub- 
stance so denominated should be considei»ed only(^as a subordi- 
nate formation to clayslate. , 

The characteristic appellations given by Werner to some of 
the specimens in a collection of the' principal Cornish rocks, 
transmitted to him by Mr. Hawkins, form the next subjects of 
the paper, and^ with some reflections arising from 

the consideratio®ibf them. 

• VIII. On the Temperature of Mines. By Johli Forbes, MD. 
Hon, Mem. and late Sec. GSC. 

IX. Observations OTt^Jthe Hornblende Formation in the Parish of 
Sc:Clere. By the Rev* Jqhii Rogers, MGSC. 



1823,] Geological of CorJnvallj Voh IL * 47 

The local details of which this paper consiftts ar^ not suscep- 
tible of abridgment; but it contains the following analysis of th& 
serpentine of Cfickertor, by the late Mr. Gregor, which, we 
believe, has not hitherto been given to the public : 


Silex 



Oxide of iron . . . 


19*6 

Magnesia 

• 


Alumina • 



Lime 


0'8' 

Water 


11'4 ;; 



92-2 


X. On the Phenomena of Intersected Lodes^^and the legitimate 
Inf erences which may be drawn from them; and 

XL On the Intersection of inodes in the Direction of their Dip 
or Underlie, By John Hawkins, Esq. FRS. &c. Hon. MGSC. 
These interesting papers cannot usefully be epitomized. 

XI L On the Geology of the Landes End District. By Jplm 
Forbes, MD. Hon. Mem. and late Sec. GSC. 

We have only room for a brief general sketch of the subject of 
this memoir, — the physical sU’ucture of that portion of Cornwall 
situated to the westward of a line drawn from the estuary of 
Hayle, on the north coast, to Cuddan Point on the south, which 
Dr. Forbes calls, for the sake of distinction, the Land’s End 
district. The geological structure of this district,’’ he 

observes, may be said to be very simple, inasmuch as it 
includes but a small number of rocks, and as the vayous rela- 
tions of these to each other are very similar and readily disco- 
verable. The main body of the district is granile^~*eL rock which 
indeed constitutes nine-tenths of the whole. On the edges of 
the granite, in different points of the coast, reposes a certain 
assemblage of rocks, which, from their intimate relations, ob- 
viously constitute one formation^ These rock^ I shall take the 
liberty of naming in this paper the slate fornfation,; a term wb^jch 
answers exactly to the killas country of the miillSr8»»and farmers 
in this part of the county. Generally speajcing then, this dis- 
trict consists of two, and only tWo formations ; the granite form^ 
aliony and th(!k slate formation ; very dissimilar in appearance, 
and imieed very distinct in all their cliaracters ; although,* as will 
hereafter be more particularly noticed, in all probability of con- 
temporaneous origin.” • 

. ‘‘ The granitey generally speaking, is large-grainedy and very 
frequently possesses that particular arrangeiaoM|||fc(rf the crystals 
of felspar tnat entitles it to the epithet This cha- 

racter may indet?d be said to be almost universal, and is exem- . 

plified in the pillars of almost every field^te Almost the 

only foreign ingredient (with the exceptiia of the metallic ores 
in the neighbourhood of some veins and d^rs of tinstone), con- 
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taxned in the granite of this distridt is shorj. This occurs in 
^Igreat plenty. In one spot, on the coast near Cape Cornwall, of 
several hundred yards in extent, this mineral forms so consider- 
able a proportion of the rock, as to give it quite a new aspect, 
and has indeed procured it from geologists a distinct appellation, 
viz. sharl^rock The locality now mentioned, and the cele- 

brated Roach Rock, in the neighbourhood of Bodmin, are the 
only places in Cornwall where 1 have heard of this modification 
of granite being found in mass. In the form of veins, indeed, 
traversing both the granite and slate at their junction, it is very 
common/^ 

The slate formation j much more complicated than the 
last, and affords much greater scope for geological research. It 
comprehends, as^ar as 1 have been able to ascertain, five distinct 
rocks. These are clayslate, hornblende rock, greenstone, com- 
pact felspar, and sjaty felspar By felspar rock, I mean a 

rock of small granular structure, consisting, apparently, princi- 
pally, or almost wholly,, of felspar. By slaty felspar, I mean a 
rcK^K apparently of the same composition, or only with the addi- 
tion of a very small |X)rtion of mica, with a distinct slaty frac- 
ture* These five rocks, constituting the assemblage to which I 
have given the name of the slate JormatioHy occur in beds of 
various magnitude, alternating with each other ; but with one 
very small exception, I have uniformly found the s /a tj/ felspar 
rock in immediate contact witli the granite ; and I think it not 
iinpn^bable that in proportion as we recede from this central 
rock, we shall find the slaty felsj)ar become less frequent, and 
be finally, superseded by some of the vari<3ties oi' clayslate.’' .... 

Tlic rock which 1 have named compact felspar, which consists 
principally, T believe, of compact felspar witn a little quartz, I 
have so named in deference to my excellent and learned f riend 
Prof. Jameson : it may, however, be considered as a variety of 
gi'eenstone. The only difference between it and common green- 
stone, is its containing a more cninute portion of hornblende, and 
being, coiisequenlly, of a ligliter colour than that rock generally 

is.'' Xbe*^uthor has presented to the Society specimens of 

every rock which has described. 

XIIL An Account of the Alluvial Depositions at Sandrycock. 
By the late Philip Rashleigh, Esq.* ^ 

The alluvial beds described in this copimunication are very 
similar to those at the stream-work ofPoth, of which an account 
was long since given by Mr. Rashleigh, at the end of his work 
entitled Specimens of British Minerals.” 

XIV. Observations (pi the Alluvial Strata at Pothy Sandrycock^ 
and Pentuan. Bw John Hawkins, Esq. FRS. IIon.'Mem. 
GSC. :7' 

These observations ^yill not admit of profitable abridgment. 

* Drawn up in awi communicated by John Hawkin&, Ebq. Scpl. 1819. 
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XV. On the Mineral Productions, and Hte Geology (f the 
Parish of St. Just. By Josejih Came, Esq. FRS. &c. MGSC,* 

The space to ^frhich our analysis must be confined obliges us 
to pass over Mr. Game’s enumeration of the minerals which have 
been discovered in this district, together with the greater part 
of his description of the peculiar geological facts observed in it f 
the only sections of the latter .for which Wfe htive room are the 
following : ' ;* 

Floors, or Horizojital Beds. — St. Just abounds in -floors of 
tin, more than any other part of Cornwall. 

** In that part of the tenement of Trewellard which is in a 
slate country, some tin floors have been wrought near the sur- 
face ; the deepest is only seven fathoms below it : they were 
from one to two feet in thickness, and perhaps twenty feet in 
diameter;* they occurred at the junction of several tin lodes. 

In Huel St. Just, a mass of tin ore, of a v^ry singular nature^ 
was discovered some years ago, which appears to belong to the 
floor formation. It first appeared at the depth of 17 fathoms 
under the sea, and has been followed downwards about 10 
fathoms. It w'as seven or eight feet in diameter. At the top, 
it was on the south-w^estcrn side of the tin lode ; but it inclined 
in a very small degree, until i^ was almost Vv holly on the north- 
eastern side of the lode. The cavity in which it was found, had 
the appearance (after the tin was taken away) of a large under- 
lying shaft, closed at the top. The most remarkable circum 
stance, however, relates to the state in which.-the tin ore wa» 
found ; instead of being in a solid body, as is usual in floors, it 
appeared (as the hiiners termed it, from whom I receh^ed the 
account) like a heap of at tie, or rubbish ; just as ii^ it had been 
thrown in that state into the cavity. The fragments wel-e not 
rounded, but had all the appearance of the broken tinstone, which 
is generally se^n on the surface of tin mines. The top of this 
mass of ore was about three fce^ below the granite top of the 
cavity, as if it had sunk by contraction or pr^sure. One of the 
miners told me that he found sufficient space be twee n the gr£^-v 
nite covering and the ore, to sit upright on the mtter. In its 
present deepest part, it is not so vvide as it was^at a higher level ; 
but it is more compact. The tin’ ore, as raised from this cavity, 
contained, acedrding to the miners’ mode of calculation, ^from • 
700 to 1000 of tin to every 100 sajcks. This floor, altjiough of 
far greater thickness than any other which has yet been disco- 
vered, does not appear to bb the result of the union of several 
lodes, for no such union takes place near it. Only one lode 
has been found . connected with it, whiclf, a^Q^gh perfectly 
distinct in the gtanite, both south-east and mfeth-west of tlie 
floor, appears to Ibse its individual character, to form one 

* It must not be supposed irom this description Hex’ll round; on the 

cpntmry, they are frequently vciy irregular, but their 4^t aalaige m iwwdd 

be comprised in a drcic of 20 feeC diameter.** • 

New Series, voi-. vj. e w 
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body with it at the meeting. Th©^ floor, therefore, probably 
belongs to the same formation as the lode." 

Botallack is, however, the principal locaJi^ of the floors. 
Here they have been discovered, first, m slate. Inere is only one 
floor wholly in slate., which is 36 fathoms under the sea. It is 
about a foot thick, and occupies the space between a side lode 
and a neighbouring master lode, which is from 12 to 18 feet. 
No junction of lodes^ takes place at this spot. They occur, 
secondly, between the slate and the granite. Here, in a part of 
the mine called the Bunny, the principal floors have been found. 
The highest floor was so shallow as to be level with the surface, 
and tradition reports it to have been discovered by some of the 
tinstone having oeen kicked up by horses going over it : to this 
succeeded a flooii of the country from one to three feet thick : 
then followed a second floor of tin, under which was found 
another floor of tl^e countiy ; and in this manner no less than 
seven floors of tin succeeded each other : the thickness of each 
was from six to twelve feet ; some of them were full forty feet in 
diameter, but in general they were not so large. The country 
between the floors was generally slate, although they occurred 
just at the junction of the slate and the granite. At this spot 
there is a union of several lodes. It is singular that one of the 
marks by which the miners knew they were approaching a floor 
of tin, was their meeting with a floor of tourmaline, to use their 
own expression, * the cockle rode on the tin,^ Wherever they 
discovered the tourmaline, they were confident of finding a floor 
of tin under it. The tourmaline was accompanied by chalcedony, 
and I have seen veins of chalcedony running through it. 
Thirdly, in granite. In another part of Botallack, there are no 
less than 10 floors of tin, each as large as a space of about 30 
feet square, succeeding each other in the same way as those 
which have been already described. The first was very little 
below the surface : the last is about 36 fathems deep : they are 
from six to twelve feet thiclC The agents of Botallack have 
assured me, that although these floors* appear to be connected 
with one ottfe€* tin lodes, there is no junction of lodes in the 
space where they pccur. In other parts of this mine, solitary 
floors have been found at different depths, on one of which, at 
22 fathoms under the surface, the miners are now at work. It 
IS about nine feet in diameter, and nearly round. T,hey have 
seen its Extent, and have foUnd the country both above and 
below it (for it is quite horizontal) to consist of a very hard gra- 
nite rock." 

** These floors have generally been regarded as the result of the 
union of severaLlpdes. This, however, is cuttitig a knot which 
is not easy to untie. As some floors have* been discovered 
where no union of lodes has taken place, such a union does not 
appear absolutely necessary to their formation. In the case of 
a single floor of tin, not larger than those which haye been 



18^3^] Geological Tramactiom of Cornwall y VoL II. * 

described^ its formation may, perhsms, be aqji^ounted for on the 
same principles as the formation of all true veins ; but where 
there is a succ^ssioiji of floors, if junctions of lo<^s could be 
satisfactorily shown at every point where they occur, it would 
fifive us little assistance in torining a theory of their formation* 
We have been accustomed to consider the contents of the tin 
lodes as of posterior formation to the roclgs which contain them ; 
but here is a succession of beds, all of them connected with tin 
lodes (for they are always found on one or both sides of tin lodes, 
to which, when they are not ^uite close, they are united by a 
small branch), and yet alternating with the rocks of the country, 
which are supposed to be older than the tin lodes. It is not sur- 
prising that the practical miner troubles himself little respecting 
the theory of the formation of the metalliferoi^ bodies which he 
may discover ; but it is indeed extraordinary (as Mr. Hawkins 
has observed in his paper on tin floors), that in a district where 
so large a quantity of tin has been found in* floors, there is not 
more diligence and perseverance evinc^^d in searching for those 
deposits/' 

Formation of Sandstone, — In Pendeen Cove, which fbrma 
the northern boundary of this parish, the sand consists princi- 
pally of comminuted snells, mixed with particles of slate, and of 
the constituent parts of graftite. The cliff which bounds the 
cove is rather precipitous, and in one part consists of large frag- 
ments of granite imbedded in clay and earth. The interstices 
of this cliS' are filled with sand (probably blown there from the 
beach by high winds) ; which is exposed to the percolation of 
water holding in* solution the oxide of iron, whose cementing 
property is well knowm. The sand is thus gradually becoming 
stone, and in some parts of the cliff it has already •acquired con- 
siderable hardness.’'* 

In the Cllft‘ near Little Bounds Mine, the same operation 
is going for\^ard, but the sand is more granitic than at Penden 
Cove." % 

XVI, On the Knowledge and Commerce of Tin amon^ amieril 

Nations. By the Rev. Samuel Greatbeed. (Co^somumcatedb^^ 
John Dennis, Esq. MGSC.) ^ 

This paper is entirely archaeological. 

XVII. On the Geology of St, MichaeVs Mount. By John 
Forbes, ^MD. Sec. 

We can only quote some conchiding passages of cominn 
nication : • 

Much has been said respecting the relative age of different 
granitic roclf^s in difierent countries, and ^ong others, resfiect- 
ing that of St. Michael’s Mount, which has l^^ome late writers 

• 

* As sand apyean in some cases to extend ^rther than the face or the 
stijBes of the diff, some nave supposed a body of U to have covered the ancient sumce, 
^therlwete means of Jugh imds, or other causes, be^ Sttpefilicamlitt 
«W and gfmt$ ftaiweiits mm planed thew.’^ 

£2 
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stated to bet>f that class of rocks denominated transition 
fcy the Wernerian School. Of ijie existi^ee «i|y where of a 
class of rocks entitled to this name, I hai^ gf^ doubt; of the 
impropriety of considering the granite of St. Michael^s Mount 
as of a different agf %nd formation from that of the rest of Corn- 
wall, I have no dotibt whatever ; and the appearances adduced 
by some writers as indicating posterior formation, are either 
imaginary or fallaciovs, or are common in other parts of the 
country,, which are considered by these very geologists as primi- 
tive. Although the existence of strata of slate dipping Milder 
granite, and of beds or strata of granite resting on, and alternat- 
ing with, slate, would not be a decisive proof, in my estimation, 
that one of those rocks was formed before the other ; it is but 
justice to state that the accounts wliich describe such alterna- 
tions as occurring at St. MichaeFs Mount, are totally erroneous; 
and I have no hesitation in saying, that there is no instance to 
be found in the whole of the Lan<l’s End district, where any 
thing like a bed of granite is found resting on slate. 

I may here notice a circumstance that may tend to throw 
some light on the veined structure of St. Michael’s Mount, that 
it shares this character with several other spots on these shores, 
where the main body of the granite is in contact with the slaty 
rocks. This is more especially re^llarkable at Polinear, in Zen- 
nor; and in the neighbourhood of the Logan Rock. Indeed, I 
consider these quartz veins, and the true shoil rock veins men- 
tioned in a former paper, as mere varieties of tlie same sub- 
stance.^' 

XVIII. On some Instances of the alternate Disposition of the 
primitive Strata which have been observed in Cornwall. By John 
Hawkins, Es^j, FRS. &c. 

This article relates to an apparent alternation of granite and 
clayslate observed in several mines near the line of junction of 
those rocks, which has already been described in Mr. Thomas's 
Survey of the Milling District of the County ; as well, we believe, 
a^^in other publications. 

XIX. On :f[cTin Ore of Botallack and Levant. By Henry S. 
Boase, MD. Sec. CSC. 

The processes of dressing and smelting the mixed tin and 
copper ores of Botallack and Levant, as described by Dr. Boase, 
present nothing remarkable, nor are his explanation and sugges- 
tions for tile improvement of them possessed of greater interest, 
though calculated to be highly useful to those persons, practically 
engaged in such concerns, who are unacquainted with chemistry. 
The paper contains, however, the following ia|fp$ting account 
of a specimen oCtin pyrites, from a new locality: . . 

Here I would digress for a moment to notice a very 
interesting discovery, accidentally made, of tin pyrites, which 
has been no where found, I believe, except at Huel Rock, 
in St. Agues ; Slenna-gwyn, in St. Stephens; and Huel Scorier, 
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in Gwennap. I had desired a workman emplc^ed at the stanb^ 
ing-mill and bjod^g^j^use at Botherris, to send me three speci-* 
mens of tin ore^cftntaming copper, one of which I found to be 
ah aggregation of yellow copper ore and tinstone ; another of 
grey copper ore and tinstone ; but the thin^ to my great sur^ 
prise, had a compact uniform structure, perfectly homogeneous 
m appearance, resembling tin pyxites in all its external characters; 
and on comparing it with the specimens in our cabinet, it agreed 
ill every respect, except that its colour was a little lighter, with 
rather more of metallic lustre. To determine its nature with 
greater certainty, this substance was submitted to the following 
experiments : When exposed to a red heat in a covered crucible, 
it lost weight, and sulphur W'as sublimed : calcined with free 
admission of air, sulphurous acid gas was evolved ; it increased 
in bulk ; changed to a dark-brown colour, and lost 15 per cent, 
in weight. In nitromuriatic acid it readily dissolved without the 
application of heat, and during solution, nitric oxide gas was dis- 
engaged. Intending subsequently a mwe accurate analysis, a 
rough one was performed after the method proposed by Kdaproth. 
The result was, in 100 parts : 


Copper 31 

Tin 28 

Iron 6 

Sulphur 25 

Silica, with a little alumina 7 

Loss • • • 3 


100 • 

• 

Tlie loss was probably occasioned by some of the sitlphui* 
(during the solution of the mineral in the acid) escay>ing in the 
i'orrn of sulpliuj’ic acid gas, Tliis analysis proves beyond doubt 
that the mineral was* tin pyrites.’^ ^ 

Dr. Boase was unable to procure even another specimen of 
this mineral from Bolallack ; but it appears tlia^ ^h e one jus^f 
described came from that part of the mine which is called Huel 
Hazard. ^ 

XX. On the Temperature of the Cornish Mines. By M. P. 
Moyle, Esq. MGSC. 

XXI. (in the Serperttine Distri(^t of CornwalL By4;hellev, 
John Rogers, MGSC. 

This paper, like the forrael one by the same author, consists 
of local details unsusceptible of abbreviation : they are chiefly 
confined to soipe^circumstances of the interesting district in 
(piestion, which, Mr. Rogers states, have escap'ted the notice of 
Mr. Majendie fthd^of Prof. Sedgwick, in their respective surveys 
of it. 

A series of tables of the quantities of tin and copper raised 
in Cornwall in different' years, those of4be former metal com** 



.64 of Books, [July, 

mcpcing m the 1760^ and ending in 1821^ aind those of the 
latter beginning in 1771^ and terminating in 1822, with serersd 
others of the quantities • of copper produei^ by the various 
mining districts of the kingdom from 1818 to l 822 ; a list of 
donations to the Swiety ; and another of the minerals wanted 
to complete its cabinet, close the volume. B. 

• ^ 

Narrative of a Journey to the Shores of the Polar Sea, in the 
Years 1819, 1820, 1821 , and 1822. John Franklin, Capt. 
RN. FRS. and Commander of the Expedition. With an 
Appendix on various Subjects relating to Science and Natural 
History, Illustrated by numerom Elates and Maps, Pub-- 
lished by Authority of the Right Honourable the Earl Bathurst * 

{Concluded from vA, v. p. 387.) 

r 

We intended, in the present article, to have given a minute 
analysis of the Appe^ldix to Capt. Franklin’s Narrative; 
omitting any notice of that narrative itself, on account of 
the numerous channels of general information through which 
the public either are or will be made acquainted with its con- 
tents. Such, however, is the variety and importance of the 
scientific information comprised* in the Appendix, occupying 
two hundred and seventy closely printed quarto pages, that it 
would be impossible, within the space allotted to this depart- 
ment of the Annals, to give even the semblance of a detailed 
account of it. The utmost we can do, therefore, is to present 
our read/?rs with an enlarged table of the contents of this Appen- 
dix ; and as we inserted two papers from it on the Aurora 
Boreafis, in flie commencement of the article, we will subjoin a 
few observations selected from several others ; in order that the 
reader may possess some satisfactory knowledge, of at least one 
of the subjects principally treated of, by the indefatigable tra- 
veller and his nq less indefati^-able coadjutors. At some future 
cupportunity, perhaps, we may transfer to our pages some further 
portions of-tlrcir labours : 

The following are the contents of the Appendix in question : 

No. 1. — Geognostical Observations; by John Richardson, 
.MD. and Surgeon to the Expedition. 41 pages. 

Nor. 2. — Aurora Borealis. 9 pages ; including Capt. I;ranklin’s 
General Remarks, and Lieut. Hood’s Observations, given in the 
Annals for May ; — with An Account^of the Aurora Borealis seen 
at Cumberland House between Oct. 23, 1819, and June 13, 
1820, l?y the latter officer ; — and Observations ^ the Magnetic 
Needle at Cumberland House, from the begindm^ |tf ;Feb. to the 
end of May, 1820, by the same. - > 

No. 3. — Observations on the Aurora at Fort En^p^j|>rise ; and 
iiolices of the Appearances of the Aurora, at th0 same place ; 
Iboth by Capt. Franklin -.—Table of Observations on the Bevia- 
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tions of the Magnetic Needle, made at Vojt Entreprise, from 
Jan. 12 to AprU 1821: — On the Aurora Eoreaiis at PoijL 
Entreprise ; Appearances of ttie Aurora at the same place ; and 
a Table of the Biurnal Variation of the Needle there ; all by 
Lieut* Hood : — ^Remarks on the Aurora Bore^is, by Dr. Richard- 
son. In all 79 pages. 

No. 4. — ^Remarks and Tables connected with Astronomical 
Observations ; 17 pages : including, Three Tables of the Diurnal 
Variation ; — General Remarks on the Vacation of Rater’s Com- 
passes, observed during the Journey in North Ametica, and 
along the Arctic Sea dlesults of the Observations for Latitude, 
Longitude, and Variation; — Table of Observations on the Dip 
of the M^netic Needle, between York Factory and Point Tum- 
again ; — ^T^ble of Observations on the Magnetic Force ; — ^Tables 
of Temperatures ; — General Tabular View of the Winds and 
Weather for One Year, 1820, 1821 ; — Various Observations on 
the Passage to Hudson’s Bay. * 

No. 5. — Zoological Appendix ; by J. Sabine, Esq. 66 pages : 
—Quadrupeds ; — Birds. 

No. 6. — Notices of the Fishes ; by Dr. Richardson. 24 pages. 

No. 7. — Botanical Appendix ; by Dr. Richardson. 40 pages; 
describing 663 species of plants : — Addenda, by Robert Brown, 
FRS. * 


We proceed to select some observations on the Aurora 
Borealis: the following are by Capt. Franklin, made at Fort 
Entreprise, in lat. 64^' 28' 24" N. ; long. 1 13° 6' 0" W. 

The arches of the Aurora most commonly traver^ the sky, 
nearly at right angles to the magnetic meridian, but the devia- 
tions from this direction were not rare ; and 1 am inclined to 
consider, that these diftereiit positions of the Aurora have con- 
siderable influence upon the direction of the needle. When an 
arch was nearly at right anglcsmto the magnetic meridian, the 
motion, of the needle was towards the we'fet ; this westward 
motion was still greater when one extremity >^f^an arch bftre 
301°, (or about 69° to the west of the magijetic north), that is, 
when the extremity of the arch approached from the west 
towards the magnetic north. A westerly motion also took place 
when the extremity of an arch was in the true north, or about 
36° to the west of the magnetic north, but not in» so great a 
degree as when its bearing was about 301°. A contrary effect 
was produced when the same end of an arch originated to the 
southward of magnetic west, viz. when it bore from about 
246° to 234S^^^ntid, of course, when its oraosite extremity 
approac|^iq||,neaxer to the magnetic north. In fhese cases, I say, 
the the needle was towards the east,” 

In oiief^lbstance only, a c'omplete arch was formed in the 
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nia|jiietic meri4ianl; Ihanother, the beam shot op from the mag* 
netic north to the zenith ; and in both these cases, the needle 
n&oved towards the west/^ * 

** The needle was most disturbed on Febrdiiy 13 [1821], p. m, 
at a time when the.^tirora was distinctly seen passing between 
a stratum of cloud! and the earth, or at least illuminating the 
face of the clouds, opposed to the observer. This and several 
other appearances, recorded in the accompanying notes, induced 
me to infer that the distance of the Aurora from the earth varied 
on different nights, and produced a proportionate effect on the 
needle. When the light snone through a dense hazy atmosphere, 
when there was a halo round the moon, or when a small snow 
was falling, the disturbance was generally considerable; and on 
certain hazy cloudy nights, the needle frequently deviated in a 
considerable degree, although the Aurora was not visible at tlic 
time. Our observations do not enable us to decide whether this 
ought to be attributed to an Aiirtwa concealed by a cloud or 
haze, or entirely to the state of the atmosphere. Similar devia- 
tions have been observed In the day-time, both in a clear and 
cloudy state of the sky, but more frequently in the latter case. 
Upon one occasion, the Aurora was seen immediately after sun- 
set, while bright day-light was remaining.’' 

A circumstance to which I attq,ch some importance must not 
be omitted. Clouds have been sometimes observed during the 
day to assume the forms of the Aurora, and 1 am inclined to 
connect with the appearance of these clouds the deviations of 
the needle, which was occasionally remarked at such times.” 

** An Aurora sometimes approached the zenith, without pro- 
ducing any change in the position of the needle, as was more 
generally the case, while at other times a considerable alteration 
took pljtce, ai though the beams or arclujs did not come near the 
zenith. The Aurora was frequently seen without producing any 
perceptible effect on the needle. At such times its appearance 
was that of an arch or an horizontal stream of dense yelloy^ish 
light, with little or no internal motion.” 

The disturbance in the needle was not always proportionate 
to the agitattSh of the Aurora, but it was always greater 
when the quick motibn and vivid light were observed to take 
2 >lace in a hazy atmosphere.” 

. In a few instances, the motion of the needle was observed 
to commenqe at the instant a b^am darted upwards frdni the 
horizon. And its former position was more quickly or slowly 
regained according to circumstances.* If an arch was formed 
immediately afterwards, having its extremities placed on op- 
posite sides of the magnetic north and south to tte, former one, 
the return of the needle was more speedy, and if jjenerally went 
beyond the point from whence it first started.” ^ 

W^fien the disturbance of the needle was considerable, it 
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seldom regained its usual position befoi^^three or four p.m. 
on the following d^.” 

On Februay 13, at lP*50"*p.m., the needle had a quiet 
vibratory motioWlfetween 343® 60' and 344® 40', This is the 
only occasion on which a vibratory motioi^.was observed/^ 

The disturbances produced by the Aiii^ora were so great, 
that no accurate deductions could be made respecting the^diur- 
nal variation/' 

I have not heard the noise ascribed to the Aurora, but 
the uniform testimony of the natives and of the re!iidents in 
this country, induces me to believe that it is occasionally audi- 
ble, The circumstance, however, must be of rare occurrence, 
as is evidenced by our having witnessed the Aurora upwards of 
two hundred times without being able to attest the fact. I 
was almost inclined, last year, to suppose that unusual agita- 
tions of the Aurora were followed by storms of wind ; but the 
more extended opportunities 1 enjoyed ofr)bserving it in 1821, 
at Fort Entrepriso, have convinced me that no such inference 
ought to have been drawn." * 

The Pith Ball Electrometer, which was placed in an ele- 
vated situation in the air, never indicated an atmosphere 
charged w*th electricity." P. 661 — 653. 

The succeeding remarks, and experiments on this curious 
subject w^ere made at Fort Entreprise, by the ill-fated Lieut. 
Hood, and are extracted from his Journal. 

** On the 27th of April, 1821, at 10^' 30"*p.m., a single co- 
lumn of Aurora ruse in the north, and traversed the zenith 
towards the south ; another column appearing, NE by E and 
taking a parallel direction. The frost was slightly agitated, 
and the beams luoiuentarily visible. It passed^ to the western 
horizon in ten minute^, and was followed by the othef, which 
became brighter as it approached the zenith, I am now con- 
viuced they vvere^ borne away by the wind, because the columns 
preserved exactly their dista%;e from eacdi other during their 
evolution; and some detached wreaths, projected from them, 
retained the same relative situations of all tfieir parts ; which 
never happens when the Aurora is carried thrjfugh the air by 
its own direct motion. The wind was E iJy N, a strong gale, 
and the temperature of the air 9®," 

It must be admitted that the influence of the wind upon the 
Aurofti was never sflspected u^til the 27th of ApriL However, 
there are several particulars connected with the subject, which 
may have prevented su<A an influence from manifesting itself 
on former occasions, 1st. When the coruscations were rapid 
and bril|jLjLn^^^hey forced themselves Against the wind, or in 
the contraty 'direction, without any perceptible difference of 
speed from which circumstance, 1 was led to suppose that 
they were not in any degree affected by the wind, and did not 
afterwards pay sufficient attention to discover my error. 
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2i, The prevailing^ winds were from the eastward and west- 
ward; and the arcnes usually extending from NW to SE; 
the induence of the wind might h^ve been nii^aken for their 
lateral motion, 3d. The northerly winds, acting from the same 
quarter as the direct motion, were confounded with it 
Lastly, tlie southerly winds, which were not common, always 
filled the atmosphere with clouds, so that the Aurora was not 
visible. Perhapfe, after all, the Aurora of the 27th of April was 
nearer to the earth tharrany other which we saw.^' 

On “the 11th of March, at 10'‘ p.m., a body of Aurora 
rose NNW, and after a mass of it had passed to E by S the 
remainder broke away, in portions consisting each of several 
beams, which crossed about 40® of the sky with great rapidity. 
We repeatedly heard a hissing noise, like that of a musket- 
bullet passing through the air, and which seemed to proceed 
from the Aurora ; but Mr. Wentzel assures us, that this noise 
was occasioned by sev ere cold, succeeding mild weather, and 
acting upon the surface of the snow, previously melted in the 
sun's rays. The temperatilre of the air was then 35®, and on 
the two preceding days, it had been above zero. The next 
morning it was — 42®, and we frequently heard a similar noise. 
Mr. Hearne^s description of the noise of the Aurora agrees 
exactly with Mr. Wentzel's, and with that of every other per- 
son who has heard it. It would be an absurd degree of scep- 
ticism to doubt the fact any longer ; for our observations have 
rather increased tlian diminished the probability of it.” P, 584, 
685. 

The common cork-ball electrometer not ha v jug on any oc- 
casion give« signs of a charge, I tried the following experi- 
ment, in order fo attain further evidence on the subject, A 
brass neetlle was attached to a compass card, and balanced on 
a copper pivot in a wooden box. It was about four inches in 
radius, and a copper arch of 60® to that radios, was fixed at 
one end of the box, which was closed by a wooden slide, and 
paper pasted over* every crevice to exclude the air. To 
givedt the same advantages for conducting electricity as the 
compass boxes ^Kdiich are made of brass), 1 introduced an iron 
wire, eight inches iiJ* length, perpendicularly through the lid, 
in such a maimer, that its lower extremity was in a horizontal 
plane with the needle ; and a pane of glass at that end of the 
lid, enabled pie to see into the interior of ‘the box. Having 
previously ascertained that it contained no magnetism, the in- 
strument was placed, on the 2d of May [1821], on a covered 
shelf, at the out<»ide of the house, in a position nearly east and 
west; the brass needle being 26' from the conductor, and a 
small glass bubble adjusted on the box, in order Jo prevent its 
othe^i^ unperccived movement. At 32’‘ p. m. I examined 
the ns^lio, and found its position unaltered. No Aurora was 
then' titsiblc; but one was afterwards seen by Mr, Franklin; 
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send at 8*^ a. Hi., May 3d, the needle and corlluctor were in con- 
tact. I moved the needle 40' from the conductor, and it was 
similarly affectiid at some period on the nights of May 3d, 5th, 
6th, 9th, 10th, and 11th. llie thermometer, during this period, 
ranged in the day between + 26® and -f 6^; and in the night, 
between 4- 10® and + 33®. I did not see the Aurora, except 
on the nights specified above ; and did not perceive any altera- 
tion in the needle till the succeeding mornings’.” 

The night of the 12th furnished a fnore satisfactory proof 
of the agency of the Aurora. At lO** p. m. the need'/e was not 
affected, ana no Aurora was visible. At 0^' 30' a. m. May the 
13th, several arches appeared across the sky from N W to 
SE, and the needle was attracted to the conductor from the 
distance of 1®, The temperature of the air, was +12®; I now 
determined to convert the instrument into a kind of electro- 
meter, by insulating the needle and conductor. The pivot 
which supported the former was fixed upon sealing wax, and 
the point of the latter, which passed through the hd, was co- 
vered with the same substance.” 

** Paper was pasted on the box as before, and it was re-placed 
at 2** p. m. on the 14th, the temperature of the air being 54®. 
A heavy gale of wind from NNW, with snow, immediately 
followed, and the temperature of the air, at midnight, was re- 
duced to 19®. At 9‘‘ a.m. May 15th, the needle was removed 
30® from the conductor, and both were still charged, so that I 
could not bring them together till the conductor was acci- 
dentally touched. I believe this change to have been received 
from an Aurora; because the same weather, preceding and fol- 
lowing it, did not affect the needle in the day, v^en the in- 
creased wafmth of the air was more favourable to the produc- 
tion of electricity in other quarters, and also to its passage. 
On the 24th of May, between 10‘‘ and 12^ p.m. the needle was 
attracted lo the* conductor, and repelled 25®.”^ The next morn- 
ing, Mr. Franklin found th# needle of the transit instrument 
(which was then in the meridian) affected 20'. The brightness 
of the twilight prevented us from seeing Aurora, and I 
therefore discontinued my observations.”^ 

That electricity was the cause of the motions which I have 
described does not admit of a doubt. But whether the elec- 
tricity was received from, or summoned into actioq by, 4he 
Aurora, my readers will detewnine for themselves, •being in pos- 
session of the facts upon which I have myself founded my 
opinion.” P.586,587. 

Dr. Richardson is of opinion, that, independently of all theory, 
his notes will at least serve to prove* that the Aurora is occa- 
sionally seated in a region of the air, below a species of cloud 
which is known to possess no great altitude. I allude to 


* The fliennometcr was then 20®, and at 3** p* m. it bad been 58V* 
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that « 35 i<>dification of Virro-stratus, which, descending low the 
atmosphere, produces a hazy continuity of cloud over-head, or 
a fog bank in the horizon, indeed,*! am inclined to infer, that 
the Aurora Borealis is constantly accompanied by, or imme- 
diately precedes, the formation of one or other of the various 
I’orms of cirro-stratus. On the 13th of November, and 18th of 
December [1820], its connexion with a cloud intermediate be- 
tween cirrus and cirro-stratus is mentioned ; but the most vivid 
coruscations of the Aurora were observed when there were 
only a few attenuated shoots of cirro-stratus Hoating in the 
air, ^or when that cloud was so rare that its existence was 
only known by the production of a halo round the moon. The 
bright moonlight of December was peculiarly, favourable for 
observations of this kind. Had the nights been dark, many of 
the attenuated streaks of cloud hereafter mentioned would have 
een totally invisible.’’ P. 597. 

I think 1 have on* some occasions discerned,” Dr. Rich- 
ardson continues, a polarity in the masses of cloud belong- 
ing to a certain kind of cirro-stratus, which approaches to 
cirrus, by w hich their long diameters, having all the same di- 
rection, w ere made to cross the magnetic meridian nearly at 
right angles. The apparent convergence of sucli masses ol* 
cloud towards opposite points of the- horizon, which has been 
frequently noticed by meteorologists, is of course an optical 
deception, produced when they lie in a plane parallel to that 
on which the observer stands. These circumstances are here 
noticed, because if it should be liereaiter proved that the 
Aurora depends u])on the existence of certain tdouds, its appa- 
rent polarity may, perhaps, with more })ro])riety, be ascribed 
to the clouds themselves which emit the light ; or, in other 
words, thb clouds may assume their peculiar arrangement 
through the operation of one cause (magnetism for instance), 
while the emission of light may be produced .by another, a 
change in their internal constitutira perhaps, connected wdth 

a motion of the electrical Iluid Generally speaking, the 

Aurora appeared in small detached masses for some time before 
it assumed that convergency towards the opposite parts of the 
liorizoi), which produced the arched form. An observation 
that I would connect with the previous remarks, by saying 
that.it was necessary for the electric fluid (or the Aurora, if 
they are the sajue) to operate for some time before the polarity 
of the thin clouds, in which it has its is produced.” 

An electrometer, constructed upon Saussure’s plan, placed 
in an eleJvated situation out of doors, exhibited no signs of a 
charge from the atmosphere at any time during the winter, 
The electricity of our Ijodies, howeve^, at times w^s so great, 
that the pith balls instantly separated to their full extent upon 
approaching the hand to the instrument ; and our skins were in 
the middle of winter so dry, that rubbing the bands together 
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considerably increased their electricity, and at the sanii^ time 
produced a smell similar to*that which is often perceived wHen 
the cushion of* an electrifying machine rubs against the cylin- 
der” P.598,599, 

The Aurora did not often appear immediately after sun-set. 
It seemed that the absence of that luminary, for some hours, 
was in general required for.the production of* a state of atmo« 
spere, favourable to' the generation ojF the Aurora. On one 
occasion only (March 8th, 1821), did I observe it •distinctly, 
previous tc the disappearance of day-light.” P. 599. 

** I have never heard any sound that could be unequivocally 
considered as originating in the Aurora; but the uniform tes- 
timony of the natives, both Crees, Copper Indians, and Esqui- 
maux, and of airflie older residents in the tJountry, induces me 
to believe that its motions are sometimes audible. These in- 
stances are, however, rare ; as will appear, when I state that 1 
have now^ had an opportunity of observing that meteor for up 
w\'irds of two hundred different nighte.” Ibid. B. 


AuflCLE XIII. 

Procecdhigs of Philosophical Societies. 

UOYAU SOCIETY. 

Mai/ 29. — At this meeting, the reading of Mr. W. S. Harris’s 
Account of a Magnetic Balance, and of some recent Experi- 
ments on Magnetic Attraction, was resumed ami concltided. 

The construction of the magnetic balance is analogous to that 
of the electjrical balance, described by Mr. Harris in his Obser^ 
vations on the Effects of Lig^jtniiig on Floating Bodies, lately 
published: the experiments made with it were on the laws which 
govern the force of attraction in magnetized bodies, under 
ferent circumstances of distance, &c. 

At this meeting, also, the reading of the^following paper was 
commenced : A Case of Pneuniato Thorax, wdth experiments 
on the absorption of different kinds of air introduced into the 
pleuram; by John Davy, MD. FRS. ^ 

June 5. — The reading of Dr. Davy’s paper was resumed and 
concluded. • 

The case described by Dr. Davy was one of Phthisis Pulmo- 
nalis, which proved rapidly fatal, owing» to the supervention of 
Pneumato Thorax. A few hours after death, •the chest was perfo« 
rated under wstter, and nearly 226 cubic inches of air were col-** 
lected from the right pleura, into which it had passed by means 
of an ulcerated opening communicating indirectly through a 
vomica with the bronchia. This air was found to consist of 
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suu>te and carbonic Wcid ; about 94 of the feriner, and 6 of the 
latter. 

For the purpose of elucidation, l3r. Davy desaribed the results 
of a number of experiments which he had made on dogs, prov- 
ing that different gases introduced into the pleura are absorbed 
with different degrees of rapidity. Nitrous gas, nitrous oxide, 
oxygen, and hydrogen, soon disappearing, carbonic acid gas 
more slowly, and azote slowest of aJi. 

Some of the experiments gave rise to the idea that azote was 
effused into the pleura by the secernent arteries. This subject 
is discussed by Dr. Davy in connexion with the consideration of 
the air occasionally found anatomists in different parts of the 
body. This air, for reasons iSVhich he assigns, he thinks is azote. 
He does not believ#" that it is carbonic acid gas, because he has 
been able to detect the slightest traces of this acid in blood 
either by means of a high temperature, or the vacuum of an air- 
pump, and because blood contains alkali not saturated with this 
acid, and is able, in consequence, to combine with an additional 
portion of it. 

At this meeting a paper was also read, on Fossil Shells ; by 
L. W. Dillwyn, Esq. FKS. in a letter to the President. 

This paper principally related to the geological distribution of 
turbinated univalves. ♦ 

At this meeting likewise, the reading of the following paper 
was begun: Observations and Experiments on the Daily Varia- 
tion of the Horizontal and Dipping Needles, undet a reduced 
directive Force ; by Peter Barlow, Esq. of the Royal Military 
Academy, FRS. elect » (Communicated by Davies Gilbert, Esq. 
Treas. RS!) 

June J2. — The reading of Prof. Barlow^s paper was resumed 
and concluded. 

A century has now elapsed, Prof. Barlow observed, in the 
commencement of this paper, since Mr. Graham discovered the 
diurnal variation of the needle, avid, during this period, a number 
of observations upon it have been made by others, but none of 
IheKn have led*»^o any decided results respecting the general 
nature knd laws of tfee phenomenon. Two years ago, the Royal 
Academy of Copenhagen proposed a prize question on the sub- 
ject, which has not yet been claimed. 

"It occurred to the author, that if he could reduce the ac^^on of 
the terrestrial magnetism upon the needle, as mineralogists and 
others had long been in the habit of doing, for the purpose of 
detecting very small quantities of magnetism, the diurnal varia- 
tion would then becoi^ more considerable. By pursuing this 
idea, the most convenient method. of executing which he mund 
to be the presenting of one pole of a magnet to Ihe similar pole 
of the needle, and the opposite pole of another magnet to the 
opposite pole of the needle, he was enabled successively to 
increase tne diurnal variation from a few minutes'to 3^ 4(K, then 
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to 7° O', and so on to almost any quantiijr at pleasure. By 
approaching his opposing magnets nearer to each other and to 
the needle, the latter might, moreover, be deflected to any point, 
and by this means the miily variation observed with die needle 
in all possible positions. In this way the author found the daily 
variation, with the north end to the south, to the east, west, &c. 
&c. and it appeared that the daily change was^ always greatest 
with the needle east or west’, and least (indeed imperceptible) 
when the needle pointed any where near*NNW and SSE. From 
the NN W to south, the principal daily motion was shown by the 
north end approaching the north, and between the SSE and N, 
the north end still approached the ,^rth and NNW, and, there- 
fore, the motion in the two cases tos made in a reverse order. 
Similar experiments were made on the dipping needle, but the 
results were not so well marked. 

From a comparison of these experiments, Mr. Barlow is 
inclined to attribute the cause of the daily variation to a change 
of magnetic intensity in the earth produced by the action of the 
solar rays, and depending for its amount upon the declination of 
that body ; and consequently on its situation with reference to 
the plane of no attraction as described in his Essay on Magnetic 
Attractions, where he has stated his reasons for assuming that 
the cause, wdiatever it may be, that gives direction to the needle, 
is resident on its surface only. 

A singular anomaly in the diurnal variation under a reduced 
directive force, was described in the latter part of the paper : a 
compass-needle which varied, in Mr. Barlow^s house (witli the 
north end of the needle to the east or west), to north, varied, in 
the garden, from east or west to south. Only three suppositions 
could be made as to the cause of this anomaly ; first, that it 
might arise from the circumstance that the needle was not 
exactly in the same relative position with respect to the magnets, 
&c. in the House as in the garden ; secondly, the window of the 
room where the compass was jAaced being on the north side, the 
light might thence aftect the needle ; or, lastly, was it possible 
that a stove in the room could experience a diur,^^^l increase ind 
diminution of magnetic power ? In order t^>»examine the first of 
these suppositions, Mr. Barlow carefully measured and deter- 
mined the position of the needle, &.c. in the one situation, and 
gavetljem precisely tjie same in the other, but the discrepancy still 
remained : he then completely darkened the room for two days, 
and merely examined tlm compass with a wax taper, but ma 
former effect was only diminished by this means ; the author is 
of opinion, however, from the result of this experiment, that the 
light, and not the heat of tbe^un, will be found the exciting cause 
of the diurnal variation : in order to examine the third supposi«« 
txon, Mr. Barlow placed a howitzer shell in the garden m the 
same position with respect to the needle as the stove was in the 
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house ; this chan«d the period of the maximum effect from 
eleven o’clock in the morning till fiour in the afternoon ; but the 
discrepancy continued, and consequently remains unaccounted 
for. The same difference of variation in the two situations was 
also found by Mr. Christie, whose house is at some distance 
from Mr. Barlow’s, and who, at the suggestion and request of 
Mr. B. carried on a similar but totally distinct series of observa- 
tions, and was led to the same results without being aware 
that they.had occurred* to Mr. Barlow. 

The following paper was also read : On Bitumen in Stones ; 
by the Right Hon. George Knox, FRS. 

The results of Mr. Knox’s experiments on the pitchstones of 
Newry and Meissen, already before the Society (Phil. Trans. 
1822, p. 313 ; Am^alSy N, S. iv. p. 4G0), had induced him to 
submit a great number of other minerals to similar trials. Among 
these, the following yielded various proportions of bitumen and 
water ; PitchHtoue, from the Isle of Arran lost 4*705 per cent, by 
distillation, about 3 of which were bitumen, and the residuum, 
as in many other cases, was pumice ; pcarhlone from Tokay, in 
Hungary ; ohfsidian yielded much bitumen, as did the hamttic 
greemtone, wliich forms a vein in the granite of Newry, parallel 
to that of pilchstone; hasaU from Disko Island, and from the 
Giant’s Causeway; wacke from Disko Island yielded 11 per cent, 
of bitumen ; iron rA/?/from Howth ; bole from Disko Island ; w- 
niliie from Mcnil-montant; adhesive slate from the same place; ; 
common serpentine from Zocblitz in Saxony ; mica slate yielded a 
small quantity of bituminous w^ater ; vlayslate from Bangor ; 
fetid quartz from Nantes gave 2 per cent, of bituminous water ; 
felspar from Aberdeen, a little. 

The following substances sustained no loss of weight by distil- 
lation : pumice from Lipari fused ; rock crystal underwent no 
alteration ; a colourless crystal of adularia, 

Mr. Knox states, as the general result of his researches, that 
nearly all the minerals belonging^to Werner’s floetz-trap forma- 
tion, contain bitumen ; and that it likewise exists, but in smaller 
quantity, and m-J'Te difficultly separable, in some of the substances 
which constitute the^older rocks. 

The paper concluded with some remarks on the new precau- 
tions in the analysis of stones, which the author’s experiments 
just noticed seem to indicate the necessiti^ of ; since itrwould 
appear that the loss of weight by 'ignition, generally estimated as 
water, may, in reality, be partly owing to the expulsion of 
bitumen. 

June 19. — As this w^s the last meeting of the Society fojr the 
present session, liftlg more than th^^^es of the following papers 
could be read : • 

On Astronomical Refraction ; by J. Ivory, Esq. FRS. 

Tabte of certain Deviations which appear to have taken 
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place in the North Polar Distances of some of fee principal feed 
Stars ; by J. Porld, Esq. FRS. •Astronomer Royal. 

On a Case of *Pneumato Thorax, in which the operation of 
tapping the chest was performed, with additional observationa 
on air found within the body, and on the absorption of ait by 
mucous membranes ; by J. Davy, MD. FRS. 

Oil the Length of the Invariable Pendulum In New South 
Wales; by Sir Thomas Brisbane, KCB. FRS.: communicated 
by Capt. Kater, FRS. : in a letter to the President. ’ 

Astronomical Observations made at Paramatta ; by Mr. Rum- 
ker ; communicated by Sir T. Brisbane, in a letter to the Presi- 
dent. 

Of the Motions of tlie Eye, in Illustration of the Uses of the 
Muscles of the Orbit; by Charles Bell, Esq. fart II.: commu- 
nicated by the President. 

On Algebraic Transformation, as deducible from first Princi- 
])les, and connected with continuous Approximation, and the 
Tiieory of Finite and Fluxional Uifferenbes, ik,c. ; by W. G. Hor- 
ner, Esq. : comnuinicated by Davies Gilbert, Esq. Treas. RS. 

(Ju the Apparent Magnetism of Metallic Titanium ; by W. H. 
Wollaston, MD. YPliS. 

In Dr. Wollaston’s former pgper on the minute cubes of metal- 
lic titanium contained in the slag of the iron works of Merthyr 
Tydvii (see Philosophical Transactions for 1823, J^art L ; or 
Annals of Philosophy for January last, p. G8), he had stated that 
they were slightly magnetic ; for although they were not taken 
up by a magnet, yet if one of them was suspended by a thread, 
the action of the magnet would draw the thread upwai^ls about 
20®, indicating un attractive force equal to about one-third 
(.ftlie w(3ighl of the crystal. By a comparative experiment, he 
found that l-260t]i part of iron would impart equivalent magnetic 
power to metallic si]hsiances, and by repeated solution and eva- 
poration, succeeded in removingLSo much of the titanium as to 
discover, in tliecdgCvS of the precipitate by tincture of galls, the 
black colour of gallate of iron. It remains a question, therefort*, 
whether these cubes of titanium .are proper^ magnetic them- 
selves, or whether they derive their magnetism from the minute 
j)ortion of iron wliich they contain. 

An Account of the Eliect of Mercurial Vapours on the, Crew*' 
of n. M.*S. Triumph, ‘in the year 1810; by William Burnett> 
MD. : communicated by Matthew Baiilie, MD. FRS. 

Contributions towards a Natural and (Economical History of 
The Cocoa-nut Tree ; by H. Marshall, Esc]^. : communicated by 
Sir James Maegregor, Bart. JJJS. . ^ ^ 

On the Diunii^l Variation"^ eft* the Horizontar Needle, when 
under the Influence of Magnets; by S. H. Christie, Esq. MA. 
Mem. Cam. Phil. Soc. and of the Royal Militaiy Academy: 
communicated bythe President, 

I'he President announced some alter&tious in the statute^ of 
'Nno Series, vol, \i. 
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the Society that have been made by the Couiieil in their recent 
revision of them; by one of which, the meetings of the Society 
will commence, in future, for each Session, on the lirst of the two 
Thursdays preceding the Anniversary, and terminate on the 
third Thursday in June. 

The Society then adjourned accordingly, to Thursdat/ the 
20th of Noveuiber next. 


A paper on the Compressibility of Water, Air, and other 
Fluids; and on the Crystallization of Liquids, and the Lique- 
faction of Aeriform Fluids, by simple pressure, was prepared 
by Mr. Perking, for the purpose of submitting it to the 
Royal Society ; but it was accidentally misplaced, pre- 
viously to the last meeting, an<l therefore could not be an- 
nounced to the Society with the other papers. It contained, 
we are infonned, a minute description, accompanied witli 
figures, of his compressing apparatus ; a diagram, showing 
the ratio of the comj)ressibility of water, beginning at the pres- 
sure of 10 atmospheres, and proceeding regularly to that of 
2000 ; and some experiments on the compression of atmospheric 
air, which appears by them to follow a law varying from that 
generally assigned to it by philosophers. Mr. Perkins intended 
to announce, also, in this paper, that he had etieoted the lique- 
faction of atmospheric air, and other gaseous substances, by a 

1 pressure equal to tliat ol‘ about 1100 aimosplieres ; and that he 
lad succeeded in crystallizing several liquid^ by simple pres- 
sure. 

. ASTRONOMICAL SOCIETY. 

May 9 . — At this meetiiirr, a paper on the Mercurial Compen- 
sation Pendulum, by Francis Raily, Esq. pRS. was read, but 
owing to its length, it could net be completed. 

June 13. — ^The reading of Mr. Baily’s paper on the Mercurial 
Compensation Pendulum was resumed and concluded. It con- 
tains an account,, of many experiments made to determine the 
rates of expansion of the various substances used in the construc- 
tion of such pendulums, the results of which are given in a 
tabulp.r form. The expansions of mercury, as given by different 
authors, are collected, and it is shown that none of them can be 
safely applied to the purposes of the pendulum without certain 
modifications which are pointed out*^in this paper. The princi- 
ples of the Compensation Pendulum are them investigated, and 
a formula deduced for determining Jthe height of the quicksilver 
in the cylinder" £he result of is differen|: from those given 

by preceding waiters on this subject. Mr. Baily then points out 
some improvements in the usual mode of constructing and regu- 
lating pendulums, which appear very simple and efficacious ; and 
concludes his paper by the description of a conipensation pendu- 
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lum, of great cheajniess, being formed of wol^d and lead alone, 
but which, he states, may be made available for many useful 
purposes. • 

The Society then adjourned to Friday the 14th of November 
next. 

We have hoard with pleasure that the Council has awarded 
several gold and silver medals to be presented by ihi) Society at 
one of Its future meetings to some of the continental astrono- 
mers, for their discoveries ; and n gold medal to Mr. Babbage, as 
a token of their high estimation of his invaluable invention of 
applying machinery to the computation of astronomical and 
mathematical tables. As soon as we receive correct information, 
we shall lay the particulars of these honoi-ary tokens before our 
readers. 

MEDICO-BOTANICAL SOCIETY OF LONDON. 

April — A paper, on the Essential Oil of Bitter Almonds, 
was read, by Mr. Frost, and ICxperiinents were made (before the 
Society) on Animals with the Oil. 

At this meeting a paper was also read, on Atropa I^elladonna. 

May 9. — Mr. brost deliveicid a lecture on Stalagmilis Cambo- 
gioides, and Acorus Calamus. 

A paper was also read from P. J. Brown, Esq. Corresponding 
Member of the Society, oii several Medicinal Plants used by 
Swiss PracUtioners. 


Article XIV. 

SCIENI’IFIC liVTELLIO ESCEf AN D NOTICES OF SUBJECTS 
C O N xN J : C T E D M I T 11 S C 1 E N C E . 

1. Letter from Mr, Faraday, rc^\pecfiag the Ilist^iiccd Sketch if Elec* 
iromngnetism jmblished in the Annals, 

(To ilie Editor of the Annuh of Phthaoph tj ,) 
llISAR SIR, 

You did me the favour to insert in the second and tliird volume of 
the Annals (f Philosophy, a*^3a])er which I had written, entitled, A 
Historical Sketch of Electroniagnetisni/* To that paper, the initial of 
my Christian name only was affixed. Wishing now, for reasons which 
will shortly be made public, t#^knowledge mysejf the author of it, 
I w ill thank you to insert thi$^eti&r in the Annals as an assent on your 
part to the correctness of the statement which it contains. 

I remain, dear Sir, yours, very truly, 

• M* Faraday. 

V 2 
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II. TUtCirnal Variation of the Magnetic Needle. 

We understand that Mr, Christie has continued to pursue his inqui- 
ries on this subject, as noticed in our report of Mr. Barlow’s paper, 
and that he has been led to conclude from them, that it is the calorific 
and not the colorific rays that produce the cliangc in question. He 
has found that a change of temperature in his opposing magnets, to the 
amount of one degree only, will ])roduce a cliange of nearly a degree 
in the direction of* the ireedle. He showed by the most satisfactory 
experiments, before Professors Oersted and Barlow, that the mere 
change of heat produced by applying his hand to the magnet, when 
the needle was tlius nicely adjusted, caused a deviation to the amount 
of between two and three degrees. 

Mr. Christie has communicated the first part of his experiments to 
the Koyal Society, m announced in our report of the final proceedings 
of that body for the present Session. 

III. Frauds and Intpcrfcclions in Paper-^mahiug. 

In order to increase the weight of printing papers, some manulactu- 
rers are in the habit of mixing sulphate of lime or gypsum wltli the 
rags to a great extent. I have been informed by autliority, upon wliieli 
J place great reliance, tliat some paper contains more than one-iburtli 
of Its weight of gypsum ; and i lately examined a sample which had the 
appearance of a good paper that contained about 1 2 per cent. 

The mode of detecting this fraud is extremely simple : Burn lOO 
grains, or any given weight of Hie ]iaper in a platina, or carthern enu i- 
ble, and continue the Iieat until the residuum becomes white, which 
it will readily do if the paper is mixed witlt gypsum. U is certainly true 
that all paper contains a small quantity of incombustible matter derived 
from accich^ntal impurities, but it does not amomit to more than about 
one per cent. ; the weiglit then will indicate tlie extent of the fraud. 

Witlt respect to the imperfection of paper, 1 allude to the slovenly 
mode in which the bleaching by means of chlorine or oxymuriatic acid 
is effected. This, after its operation, is frequently left in such quan- 
tity in the paper that it may be reatlily dctecU’d by tlic smell. 8oiiie- 
time since, a l)utton-maker in Birmhigham, who had manufactured tlie 
buttoms in the usual way, was surprised to find that after being a short 
tirne kept, they were so tarnished as to be unsaleable; on searching for the 
cause, he found th^t it was derived from the action of tlie chlorine 
which had been left in the paper to such an extent as to act upon tlie 
metallic buttons. — Edit. 

‘ I A''. Boiling Spring (if JSIila. 

The 14*th volume of the p. 27, contains an analysis of the 

water of the boiling springs of Milo; but this island is there incorrectly 
called Milto. For tins correction 1 am indebted to the Kev. Mr. 
Holme* of Cambridge, by wliom the water was supplied for analysis. 

> ^ V- Crystals formed in Solution of Cyanogen. 

M. Vauquelin observed that a strong solution of cyanogen which be 
kept in his laboratory during the winter, became in about four months of 
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a light amber colour, and deposited crystals of an orange-yellow colour, 
the quantity of which increased for some time. The solution in which 
they were formed was examined ;* it had a strong smell of hydrocyanic 
acid, and was alkaline; it gave a bluish-green precipitate with sulphate 
of iron, which a drop of sulphuric acid immediately rendered blue. 
From these eflects, M. Vauqueliii concludes, that the solution of cya- 
nogen was converted into hydrocyanate of ammonia. 

The crystals obtained were dendritical, and had no* particular smell 
or taste; they were nearly insoluble in water; solution of potash did 
not disengage any thing ; it did not dissolve them; nor did th% mixture 
give any blue precipitate with sulphate of iron. When heated in a 
tube into which a piece of paper was introduced moistened witli sul- 
phate of iron, the paj)er became blue, and there was a strong smell of 
hydrocyanate of ammonia. M. Vauquelin thinks it probable, that in 
this case, the carbon whicli is usually deposited freyn cyanogen during 
decomposition, had combined with a portion of the undecoraposed 
cyanogen, and thus become insoluble, and precipitating slowly, it 
had time to combine with a small quantity of i^^ater, and assume the 
crystalline form. M. Vauquelin proposes to call this substance 
cyanogenox (Annales de Chiinieetdc Physique.) 

VI. Preparation oj Iodide of Potassium* 

]M. Caillot suggests the following method of preparing* this com- 
pound: — n^^driodute of iron is {jrst formed, and then decomposed by 
carbonate of potaKsh ; for this purpose he takes four parts of iodine, 
two of bright iron filings, and about twenty of w'ater. These three 
substances arc to be put in a glass or porcelain capsule. The mixture 
is to be stirred until the liquor which soon becomes of a deep-brown 
colour, is rendered colourless ; the liquor is then made to boil, and a 
solution of subcarbonate of potash is to be added until pr^'cipitadon 
ceases; or a small excess of the alkali may be used, and saturated with 
liydriodic acid after lillration. 'J1ie residuum is to lx? washed till it 
ceases to afford a precipitate on the addition of permuriute of mercury: 
the filtered liquors being then mixed, the whole is to be evaporated till 
a pellicle appears. 

The same process may be emplo5 cd for preparing the iodides of so- 
dium, magnesium, calcium, &c. The iodides of mercury may also be 
prepared by decomposing the protonitrate and permuriate of mercuTy 
by means of hydriodatc of iron, which, as just slij^jwn, rrmy be formed 
extemporaneously. — (Aniiales dc Chimieet de l^hysique.) 

VII. Butter, 

f • 

M, Clievreul has lately subjcctcil* the butter of cows’ mBk to exami- 
nation, He finds that 100 parts of fresh butter consist of 

Pure butter 8375 

Butter-milk ! . . 16*25 

From numerous experiments, M. Chevreul concludes that there exist- 
in the oil of butter at least two fluid substances, one of which is soluble 
in all proportions jn cold alcohol, does not possess acid properties, and 
gives by saponification some sweet principlei butiric, caproic, capric^, 
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margaric, and oleic acids. M. Chevreul has given this oil the name of 
buterin, because it contains the butiric acid (or its elements), to which 
butter owes its odour. The other fluid substance h^s the properties of 
olein. — (Ann. de Chlmieet de Physique.) 

VIII. Carbonate of Magnesia in the Urinary Calculi of Herbivorous 

Animals* 

M. Lassaigne remarks, that but few of those chemists who have 
examined the urinary calculi of herbivorous animals have mentioned 
carbonate of magnesia as one of their constituents ; but MM. Wurser, 
John, and Stromeyer, have discovered its existence ; the two first in 
the urinary calculus of the horse, and the last on a calculus taken from 
a cow. 

The results of M. Chevreurs analysis of the urine of the horse, which 
he found to contain carbonate of magnesia, induced M. Lassaigne to 
examine the urinary concretions of the same animal ; in which he rea- 
dily discovered it, as well as in those of the ox and the cow. By treat- 
ing these calculi with sulphuric acid, sulphate of lime was principally 
formed, but by subsecjuent operations magnesia was procured. The 
quantity of carbonate of ma^gnesia is small, forming only the 150th to 
the 200th of the weight of the calculus. — (Ann. de Chimic et de Phys.) 

IX. Safety of Steam Engines* 

M. Dupin lately read to the Academy of Sciences, the conclusion 
of the report which he drew up in the'harne of a commission, to consi- 
der the employment of low and high pressure steam-engines, princi- 

S with regard to the safety of the public. The commissioners were 
. Laplace, Prony, Ampere, Girard, and Dnj)in. M. Gaj'^-Lussac, 
whose opinions differed in many res{)ects from those adopted in the 
Iteport, requested permission to M'ithdraw from the commission. 

The redbnimendations adopted by the majority of the Academy 
were : 

1. T6 have two safety valves adapted to the boiler; one of these 
valves being so placed as not to be altered by the workman who has 
the direction of the steam-engine. The other valve tc be under his 
controul, since he may have oc'^'asion to diminish the pressure, 
whereas he would attempt in vain to increase it, because the valve 
which he could not alter would suffer the vapour to escape. 

2, It is proposed to prove the strength of all the boilers by means of 
the hydraulic press, L / causing them to withstand a pressure four or five 
times greater than they wmuld be required for the usual w^orking of the 
machine, as well as that this pressure should be limited to four atmo- 
spheres, And also that the proof pressure , should as many times 
exceed that of the usual w orking pressure of the machine, as the latter 
does that of the atmosphere. 

3. Every manufacturer of steam-engines should be compelled to 
declare his method of proof, and every circumstance which would tend 
to guarantee the solidity*and .safety of the machine, especially of the 
boiler and its appu. tonances. The manufacturer ought also to acquaint 
.those in authority as well as the public, wdth the pressure under which 
these machines ought to work. 

4. I’he boilers of those steam-engines which are near any house, to 
be surrounded w'itli a wall, provided the engines arc sufficiently power- 
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ful in case of accident to destroy the partition wall between the house 
and the establishment which contains the steam-engine. 

The commission also proposes 4;hat an exact account should be kept 
by authority of all the accidents which happen to steam-engines of 
every construction, and to publish this statement, mentioning the 
causes and effects of such events, the name of the manufacturer of the 
steam-engine, and this (they observe) is the most efficacious of all 
melhods to prevent the misfortunes which result from the use of steam- 
engines, whether of low, middling^ or high pressure.— (Ann. de Chim.) 

X. On ihc Phosphates of Lead, By N. J. AVincIi, Esq. Horf. MGS, ^ 
(To the Editor of the Antmh of PhUosojthif.) 

SIR, Ncicva'ftk-upoH’^Tync^ Jan, 23, 1023. 

From an Itinerant dealer, who collects minerals at the lead hills in 
Scotland, I lately procured a variety of the phosphate of lead, which I 
suspect is not described in any of our mineralogical arrangements, or 
scientific journals. The ore in question is of 'as bright and deep an 
orange-red colotir as the cliromate of lead, and consists of groups of 
simple six-sided ])rlsmatic crystals, from«iin eighth to a quarter of an 
inch in length, filling cavities in pale-yellow crystalline phosphate of 
lead. The crystals are brittle, possess an adamantine lustre, and are 
accompanied by grey, white, and lemon-coloured carbonates of lead, 
together with galena. Placed on charcoal before the reducing flame 
of the blowpipe, it decrepitaW^s, and immediately becomes nearly 
black; then easily fuses into a pale-grey enamel. On borax being 
added, it melts with effervescence, and the glass formed is of a yellow- 
ish milky hue while cooling, but transparent and colourless when quite 
c(ild, with air bubbles and globules of lead dispersed through it. Here 
it may not be aiqiss to mention the results obtained by means of the 
blowpipe by some of the most able writers on mineralogy,^ on testing 
this ore. Brongniart, at p. 201, vol. ii. says, “ Le pi omb phosphate 
nc fait auciine effervescence dans les acidcs, et se fond au chalumeau 
sur le charbou eii un globule qui prend un surface polycdrique en si 
figeant. II n’est point rcductible en plomb sans Ibiduition d'un peu 
potasse et de cliarbon.’’ Berzelius on the Blowpipe, at j>. 15S, 
observes, “ Phosphate of lead aldne on charcoal fuses in the exterior 
flame; the globule crystallizes ; and, after cooling, lias a dark colour. 
In the interior flame, it exhales the vapour of lead, the flame assumes a 
bluish colour, and the globule on cooling form% crystals with broad 
facets inclining to pearly whiteness. At the moment it crystallizes, a 
gleam of ignition may be perceived in the globule. With borax, it 
behaves like oxide of lead/’ Phillips’s account of this process, fit 
p. 256, fs as follows : ‘^Before the blowpipe on charcoal, ^phosphate of 
lead usually decrepitates ; then melts, and on cooling forms a polye- 
(Iral globule, the faces of w^iich present concentric polygons, if this 
globule be pulverized and mixed with borax, and again heated, a milk- 
white enamel is the first result. On the continuance of the heat, the 
globule effervesces, and at length becomes perfectly transparent, the 
lower part of it ^eing studded with metallic lead.’^ In the third edi- 
tion of Jameson’s Mincralo’gy, vol. ii. p. 372, the same account id 
given ; but in the second edition, vol. ii. p. 368, that author observes^ 
Before the bloivpipe, phosphate of lead does pot fly into pieces^ but 
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becomes white, and melts very easily into a greyish globule, but with** 
out being reduced even with charcoal. From my own experiments, I 
have found, 1 . That orange-red phosphate of lead behaves in some 
respects differently from all the varieties tested by'^these eminent wri- 
ters. 2. That minute green crystals from Suvside lead mine in Nither- 
dale, Yorkshire, gave the same results as detailed by Berzelius and 
Brongniart, but more particularly by Phillips. 3. That opaque pea- 
green botryoida^ phosphate from Germany, and pale-yellow from the 
lead hill mines, in the reducing flahie first became white, and on a 
stronger heat being appMcd, melted into a grey opaque globule. With 
the addition of borax, it effervesced, burned, and was at lengtli reduced 
into a glass, milky while cooling, but transparent when cold, and con- 
taining small globules of lead. Thus it appears, tluit the crystallized 
and botryoidal, the orange-red, pale-yellow, and green pliospliates of 
lead, are variously affected by the action of fire, which leads to the 
conclusion that difTerent ingredients, as well as ingredients in very 
different proportions, must enter into the composition of the several 
varieties of tins ore ; iiluI in its description, it is not sufficient to men- 
tion how any ib/g/c vcuictij behaves under the influence of the blow- 
pipe. I remain, Sir, your obedient serv ant, 

N. J. Winc h. 

XI. jMacluj'cile^ or Fliio-sUicaic of Magnesia y a ncxe Mineral Sjwcics Jrom 

hne Jcrsci/, 

This mineral was discovered, sevet’al years ago, near Sparta, in 
Sussex County, Kew Jerst y, by the late Dr. Bruce. It w as at first 
supposed to be s/Jicnc; but subsequent investigations led to its being 
ranked with conc/rudi/e, a mineral (Uncovered in Swethm, and analyzetl 
by M. d’Ohsson, whose rcsiiits, confirmed by Berzelius, were as 


follows ; 

Silica 38*00 

Magnesia 5 !• 00 

' Oxide ot iron 5*1 

Alumina 1*5 

l^otassa 0'86 

Manganese Trace 

Loss 0 5'h 


100-00 

The new mineral, however, though it resembles condrodile in exter- 
nal chara'cti’rs, differs essentially from it in cliernical composition, as 
w^iis proved from an analysis, which appears to have been made with 
care and skilj, by Mr, Henry Seybert, of Philadelphia. 

Though the pulverized mineral gives no indication of fluoric acid, 
wlien acted upon by an excess of heated sulphuric acid, and though 
other processes failed to detect it, yet fluoric acid was distinctly traced 
in the silica, remaining after the calcined mineral had been first 
boiled wdth nitromi,u'iatic acid (which converted it into a jelly), and 
then heated wdth w ater acidulated w ith muriatic acid.< The silica, thus 
obtained, effervesced violently wdlh sulphuric acid, and gave fluorilicic 
acid in abundance, disengaged, it should ajipear, from the insoluble 
compound pf potassa, silica, and fluoric acid, described by Gay-Lussac 
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and Thenard, The constituents of the mineral were determined to be 

as follows : 


water,.........#..., 

i.ono 

Fluoric acid 

4 086 

Silica 

32-660a 

Peroxide of iron 

Magnesia 

Potassa 

Loss 

2-108 

3-807 


100-000 


(Silliman’s American Journal, vol. v. p. 2.) 

XIL Combustion of a Htrcam of Hydrogen Gas under Water. 

Mr. Thomas Skidmore, of New York, has dTscovered that if the 
flame produced by the combustion of hydrogen gqs, issuing in combi- 
nation with oxygen from the compound blowpipe of Dr. Hare, bp 
plunged below the surface of water, it continues notwithstanding its 
submersion in, and actual contact with, that fluid, to burn^ apparently 
with the same splendour as it does in the common air. The only dis- 
coverable dilference is, tliat when the flame burns into water, it seems, 
if the expression may be allowed, to conglobate its figure ; whereas in 
the air, it assumes the shape of a long slender conical pencil. Care is 
required that the flame be introiluced slowly and gently into the water, 
in order to avoid the recession of the flame into the interior of the tube, 
at its first entrance, which is apt to take place if suddenly immersed. 
To obviate this evil more clfectually, tubes of a fine capillary bore are 
best adapted. 

When a piece ,of cork or pine wood was applied to the submersed 
gaseous flame, it gave out a brilliant light, and this appearance conti- 
nued till the recession took place, which, in some instances, might be 
ibr a minute or two. Small pieces of copper wire, l-40th of an inch 
diameter, became red-hot when exposed to the flame under water in 
full day-light^. The discoverer of this property of the flame of the 
compound blowpipe suggests its application to the purpose of a suh^ 
marine instrument of naval tear fare ^ and thinks there are no difficulties 
in the way of its being so employed that may not be easily overcome. 
—(American Journal,) 

XIII. Fusion and Volatilization of Charcoal. 

The fusion and evaporation of charcoal has been effected In America 
with thcLassistance of Qr. Hare’s galvanic deflagrator. Prof. Qriscoih, 
of New York, describes the experiment in the following terms; “ With 
a deflagrator, of considerable size and in ^ood order, these experi- 
ments arc, in fact, extremely easy ; and with well prepared charcoal 
will never fail in a single instance. The surface of the fused charcoal 
is brilliant, with a metallic and frequently iridescent lustre. Upon the 
charcoal on the copper side, there is no appearaftec of fusion, but a 
crater-shaped cavity extremely well defined, with the proper fibrous* 
and porous appearance of charcoal ; every thing indicating that the 
charcoal is wasted from this pole, and transferred to the other. It 
seems to pass in the state of vapour, to accumulated or condensed 
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on the positive pole, and then to undergo fusion by intense heat In 
about three seconds, a decisive result is obtained. 

Charcoal, which has been thus fu.^^fed, is found tp have acquired a 
great increase of specific gravity. It sinks readily in strong sulphuric 
acid, though common charcoal floats readily in water with at least 
half its Yolun^ out. It is rendered also very difficult of combustion, 
but may be burned away, leaving no residuum if heated by a powerful 
lens in a vessel o^r mercury filled wi^h oxygen gas. The gas produced 
was ascertained to be pui^c carbonic acid. Strong sulphuric acid may 
be boiledwwithout effect on charcoal which has been fused. Even tlie 
strongest nitric acid in the cold docs not act upon it, and at a boiling 
temperature, the action is very slight, and ceases the moment the heat 
is withdrawn, — (American Journal,) 

XIV« Alteration the freezing Point of Thermometers hy being long 
• kept. 

It is asserted (Annales de Chimie et dc Physique, Nov. 1822, 
p. 330), that a thermometer on w'hich the freezing point has been 
exactly marked, becomes incorrect in process of time, at the end of a 
3 ^ear for example, and indicates, when plunged into melting ice, a 
temperature a little above freezing, as if the bulb had become smaller. 
This fact, originally observed by Bellani, of Monza, in the Milanese, 
w^as confirmed by I’ictei’s experiments in six different thermometers. 
In one of these, made 40 years ago, the freezing point had risen to 
4- 0*1 centigrade. M. Flaugergucs, t,he astronomer, after satisfying 
himself of the fact, has endeavoured to assign a reason for it in the dimi- 
nishing elasticity of the glass of the therinometric ball, which, like all 
other springs, loses its force by being kept long in a state of tension/* 

A correspondent of the Editor of this journal has been induced, by 
the foregoing notice, to examine several thermometers which he has had 
for many ytears; but has not been able to discover the deviation above 
remarked. Two of these, made by Crichton, of Glasgow, having very 
small cylindroiffal bulbs, liave been in his possession nearly twenty years. 
In these, the freezing point is marked by a file on the stem, and when 
plunged into thawing snow, not the smallest change is observable in the 
height at which the mercury now' stands. In one or two others, out of 
ten which were examined, there did appear a little deviation from the 
freezing point marked upon them; but they had not been constructed 
by makers of any eminence, and had probably been inaccurate from 
the first. The chan^je, therefore, though scarcely to be questioned on 
such testimony, appears not to be universal. 

. XV. Excrement (f the Boa . 

Prof.* Psaff found that tlie fresh splid excrement of the boa is insolu- 
ble ill cold water, but dissolved by about 8(X) times its w eight of boil- 
ing water. The greater ])art of what is* dissolved is deposited as tlie 
water cools, and this deposit is partly pulverulent, and partly on fine 
shining scales, circumstances wdiich characterise uric acid. 

With nitric acid, tlie general phenomena exhibited by uric acid were, 
.also produced, but the Professor observed, that when evaporated with 
nitri^ to a certain fioint, and before purpuric acid is formed, tlie 
solptljwi deposits a considerable quantity of crystallised nitrate of 
anifiotiia ; after the first portion of crystals were sepal*ated by evaporate 
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ing the solution, a further quantity was obtained ; when After this, the 
solution was evaporated to dryness, no purpuric acid was obtained; 
but, on the contrary, if the solution in nitric acid be immediately eva- 
porated to dryness, purpuric acid is formed. 

The excrement of the boa contains ammonia, and in so great excess 
that it may be considered as a suburate of ammonia ; when distilled 
with a w^eak solution of potash, water containing ammonia is condensed 
in the receiver ; when the experipient was repeated With uric acid, no 
ammonia was obtained. \Vhen the excrement is burnt, the ashes are 
found to contain oxide of iron and carbonate of lime, but no p^hosphato 
of lime. — (Schweigger’s Journal.) 

XVI, Heliotrope. 

According to Dr. Brandes and Firnhabcr, the heliotrope is com- 
posed of ^ 


Silica 


... 96-25 

Prntoxide of iron 


•1*25 

A hitiiina , ^ ^ ^ . 


0*86 

Water 


... 105 



99-4.1 


It, therefore, resembles chalcedony on silica being slightly mixed 
with other bodies. — (Ibid.) 

XVI. Carhonate of Magneda and Iron. 

Prof. Walrnstadt, of Upsal, has analysed carbonate of magnesia from 
Hartz containing the carbonates of iron and manganese. The texture 
of this mineral is foliated, and its primary form is a rhomboid of 
108^ 15', differing, of course still more from calcareous spar than rhomb 
spar. The results of the analysis were : *• 


Carbonate of magnesia 84*'.% 

Carbonate of iron . . 10*02 

Carbonate of manganese 3*19 

silica 0*30 

Water 5 05 1 

Loss, and a substance destructible 

by fire 1*62 


toooo 

(Ibid.) 

XVII, On the Absence of Carbonic Acid in the Atmosphere over the Sem 

M. Vogel found that atmospheric air taken over the sm half a mile 
from the sea-shore off Doberun, contained so little carbonic acid, that 
a solution of pure barytes was hardly made turbid by it ; while the 
same bulk of air taken on shore produced a considerable quantity of 
carbonate of barytes. * 

M. Vogel repeated these experiments in 1822*irt*rhe Channel, two 
leagues from Die]>pe, where he emptied a large bottle with distilled* 
water, and tried the air afterwards with a solution of pure barytes, which 
became so little turbid that it hardly could be perceived ; when th«x- 
periment was repeated on shore, the solutioi^ofbarytesbccame extremely 
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turbid* M, Vogel adds, this may easily be conceived as the animal 
substances ; although they easily putrify and form carbonic acid, can- 
not communicate it to the air, because? the sea-water absorbs it. 

XVIIL Hydriodide of Carbon. 

According to M. Scrrulas, hydriodide of carbon may be plentifully 
obtained by merely treating a solution of iodine in alcohol, with one ot 
caustic soaa or potash in the same fliikl,— ( Ann. de Chimic.) 


Article XV* 

NEW SCIENTIFIC BOOKS. 

• PREPARING FOR PUBLICATION, 

* 

Mr. W. West, of Leeds, is about to publish in a separate form, with 
additions, his Analysis of th^ New Sulphur Spring at Harrogate. 

Sabiean Researches; in a Series of Essays addressed to distinguished 
Antiquaries, and including the Substance of a Course of Lectures deli- 
vered at the Royal Institution, on the Engraved Hieroglyphics of 
Chaldsca, Egypt, and Canaan. By John Landseer, I'SA. &c. Illus- 
trated by Engravings of l^abyloniaiu Cylinders, and other inedited 
Monuments of Antiquity. 

Sir John Malcolm is preparing for tlic press, a Memoir of C!cntral 
India, wdth the History, and copious Illustrations of the past and pre- 
sent State, of tliat Country, and an original Map. 

A Practical Treatise on the various Methods of Heating Buildings 
by Steam,. Hot Air, Stoves, and open Fires; with explanatory En- 
gravings. 

Elements of a’ new Arithmetical Notation, In some respect analogous 
to that of Decimals, by whicli Expressions producing a great Varicly 
of Infinite Series may be obtained. 

JUiT PnB*fflSHEa. 

The Encyclopaedia MetropoUtana, Part IX. containing, under the 
class of the mixed and applied Sciences, the completion of the article 
on Physical Astronomy. 

Part I. of the IGth volume of Tlic Edinburgh Encyclopaedia, con- 
ducted by Dr. Brewster, in which, among other articles, arc, Orkney 
Islands,^ Ornithology, Paper-making, Parallax, Parallel Roads. Partial 
Difterences, fVatents, Pearl Fishery, and Pendulum. With 14? Engrav- 
ings from original Drawings, 1/. 5s, 

Sylva Florifera, the Slirubbery ; containing an Historical and Bota- 
nicaJ Account of the Flowering, Shrubs, and Trees, which now orna- 
ment tlie Shrubbery, tlte J^ark, and Rural Scenes in general; with 
Ojb^ci'vations on tke Formation of ornamental Plantations, and pictu- 
.^que Scenery. 2 Vols. 8vo. ll. D. Boards, " 
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New Patents. 
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, Article XVI. 

NEW PATENTS. 

G. E. Harpur and B. Baylis, of Weedon, Northamptonshire^ engi- 
neers ; for a method of impelling machinery. — March 18. 

R. Badwell, the younger, of Leek, Staffordshire, silk-manufacturer, 
for certain improvements in the throwing, •twisting, or spinning of 
sewing-silk, Organzine, Bergam, and such other descriptions'^of silk as 
the said improvements may be applicable to. — March 18. 

H. II. Price, of Neath Abbey, Glamorganshire, engineer, being one 
of the people called Quakers, for an apparatus for giving increased 
effect to paddles used in steam vessels, applicable to rotary movements, 
by which they are generally worked. — March 18.» 

W. Crighton and J. (’righton, both of Manchester, Lancashire, 
machine-makers ; for an improvement in the constyuction of the cylin- 
ders used in carding-engines, and other machines employed in the pre- 
paration for the spinning of cotton, flax, w'^ool, silk, and mixtures of the 
said materials or substances. — March 18. 

W. Bailey, of High Holborn, IMiddIcsex, ironmonger, and T. 
Horne, the younger, of Belmont-row, Birmingham, Warwickshire, 
brass<^ founder, for improvements in the manufacture of metallic window 
frames, and otlier metallic mouldings, applicable to the ornamenting of 
furniture. — March 18. • 

T. Rogers, of Buckingham-street, Strand, Middlesex, Esq. for an 
improvement on stays and bodices which improvement is also applica- 
ble to boots. — March 18. 

W. Hope, of Jedburgh, Roxburgh, North Britain, ironfounder, for 
certain improvements in the construction of printing-presses.-— 
March 18. 

T. Hancock, of Goswcll Mews, Saint Luke, 01d-str%et, Middlesex, 
patent cork manufacturer, for lui improvement in the preparation, for 
various useful [>urposes, of pitch and of tar. — March 22, 

T. Wickha^’i, of Nottiiiglumi, lace-manufacturer, for a compound 
paste and liquid, for improving and colouring lace and net, and all 
other manufactured articles made of flax, cotton, wool, silk, or any 
other animal or vegetable substance. — March 24^. • 

W. Jessop, of Butterley Hall, Derbyshire, ironniastcr, for an elastic 
metallic piston, or packing of pistons, to be applied either externafly 
or internally to cylinders. — March 27. 

W. Warciip, of Hartford, Kent, engineer, for an improvement in the 
construciion of a machiwe called a mangle. — April 3. 

J. Frost, of Finchley, Middlesex?, builder, for improvclhients in the 
process of calcining, and p^;eparing calcareous and other substances, 
for the purpose of forming cements. — April 3. 

C. Pope, of Bristol, spelter-maker and metal-merchant, fora compo- 
sition of certain metals to be used for the puiq?ose of sheathing the bot- 
toms of ships and vessels, and of roofing the tops fif houses, or for any 
other purpose to which such composition may be applicable. — April 8. * 

D, W, Acraman, of Bristol, iron-manufacturer, and W. Piper, of 
the Cookley Ironv^'orks, Worcestershire, iron-manufacturer, for certain 
improvements in the preparation of iron, for the better wjuiufecture of 
chains and choin-cablcst^ April 12, 
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J. M. Hanchett, of Crescent-place, Blackfriars, for improvements in 
propelling boats and vessels. — April i2. 

J. Francis, Norwich, shawl and bonibasin-nianufalturer, for an im- 
provement in the process of manufacturing a certain article, composed 
of silk and worsted, for useful purposes. — April 12. 

G. Graulhie, of Castle-street, Holborn, gent, for a machine upon a 
new and portable construction, capable of being inclined in difterent 
degrees, adapted to the conveyance of persons and goods over water or 
ravines, for military or oflier objects, and also to purposes of recreation 
and exerase.— April 16. 

J. Johnson, of Waterloo Ih idge Wharf, Middlesex, for certain im- 
provements on drags to he used for carriages. — April IG. 

S. Hall, ofBasford, Kottinghamshire, cotton-spinner, for a certain 
method of improving lacc, net, muslin, and calico. — April 18. 

W. Southworth, ^f Sharpies, Lancashire, bleacher, for certain ma- 
chinery or apparatus adapted to facilitate the operation of drying 
calicoes, muslins, linens, or other similar fabrics. — April 19. 

11. Winter, of Fen-court, Esq. for an improved method of conducting 
ihe process of distillation.— -^April 22. 

R. J. Tja’rs, of Piccadilly, Middlesex, fruiterer, for a machine to be 
•afttached to boots, shoes, or other covering of the feet, for the purposes 
•of travelling or pleasure. — April 22. 

W. Palmer, ofLothbury, paper-hanger, for certain improvements in 
machinery, for the purpose of painting or staining paper for paper 
hangings. — April 22. 

F. G. Spilsbury, of Walsall, Staffordshire, for certain improvements 
in tanning. — April 22. 

F, Deakin, of Birmingham, Warwiekshirc, wire-drawer, for an im- 
proved method of manufacturing furniture, and for an improvement to 
the moun^ng of umbrellas and parasols. — April 22. 

J. Rawlins, of Penton-place, Pentonville, Middlesex, gent, for a 
haistead, machine, or apparatus, for the relief of invalids. — April 22. 

J. Hall, the younger, of Dartford, Kent, engineer, for an improve- 
ment in tlie macliincry to he employed for effecting or producing the 
pressure on linseed, rapeseed, or any other oleaginous seeds or sub- 
stances from which oil can be expr^sed, for the purpose of expressing 
oil from the aforesaid seeds or substances. — April 22. 

' J. Taylor, of Manchester, for certain improved machinery to facili- 
tate the operation ,pf spinning, doubling, and throwing silk, cotton, 
wool, or flax, or mixtures of the said substances. — April 29. 

J. Bourdieu, of Lime-street, for a discovery and preparation of a 
^lucilage, or slackening matter, to be used in painting or colouring 
linen, <w^oolIen, and cotton clotlis, and silks, in cases in which gums, 
mucilages, ‘ and other thickening matters, are now employed. — 
April 29. * 

W. Caslon, the younger, of Burton-crescent, Middlesex, Proprietor 
of Gas Works, for certap improvements in the construction of gasome- 
ters — May 10, 

E. of Sheffield, Yorkshire, fender-manufacturer, for an irn- 

in the manufacture of fenders, of brass, iron, or steel. — 

l^erklns, of Fleet-street, engineer, for certain i/nproveraents in the 
mode of heating, boiling, or evaporating, by gteain, of fluids, in pans, 
boilers, or other vessels. — May 17. 
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Article XVII. 

METEOROLOGICAL TABLE. 


im. 

Wind. 

BAUO!k 

Max. 

IKd-Ett. 

Min. 

Thkr.m[c 
]\ lax. j 

>MKTKIl, 

Min. 

Evap. 

Rain. 

Daniell’s hyg, 
at noon. 

5th Mon. 





- i 

• 



May 1 


30-49 

30-45 

72 j 

35 

— . 



2N Ei 

30*45 

30*39 

74 

38 




3 

: E 

30-49I30-39 

70 

37 

— 



4 

E 

30-50i30-27 

55 

33^ 

— 



5 

I s 

30*271 

30*07 


38 

— . 



() 

E 

30-07 

29*91 

76' 

48 

-89 

1 


7 

s w 

29'92l 

29-91 

78 

50 

' — 


i 

8S W 

2991 

29-8() 

(i5 

43 


03 


9S W 

299 • 

;29-9l 

.(>1 

51 




10 s w 

29-91 

29-82 

()5 

51 

— 

27 


Ills W; 

•^9-82 

2973 

66 ' 

52 


-PI... 


12'S W|2y-75 

i2973 

()3 

48 

•83 

02 


13:S W; 

29 84.29751 

! 65 ' 

40 




14 

j W 1301029 84 

' 63 1 

44 


02 


15 N W SO IP 30-10 

j 67 I 

49 



f 

16 S Wl3019,2}h98l 

! 63 ! 

43 


02 


171 

1 W !30*26"29'.98 

64 1 

34 


•10 


18i 

iS Wi30*2(;l29-97 

67 

41 

•98 



19 

E 

|29-97j29-79 

67 

50 ! 

— 



20 

! s 

!2979j29-77 


52 ' 

— 

12 


21 

w 

129-80, 29-77 

Of 

52 ; 

— 

02 


22;S W 29-86!29-80 

62 

50 

— 

07 


23|S 'w!29-99!2.9-86 

64 

44 

_ 

07 

• 

2-i;S \V|29-99 29-84' 

67 

51 




25 

i ^ i 

29-84'29-82: 

68 i 

46 


02 

1 

1 

2fi 

s 1 

l;50-04, 29-82 

72 

40 

*89 

22 

1 

27 

'N E,30'll!300-l! 

71 

44 

— 


• 

28; N E,30-22^-lli 

77. 

42 I 



• 

29 

1 N ! 

'30*22 

:30'26 

72 

41 




30;S E 

30-2930-2(7 

78 

43 




31 

; E 

l30-29!30-25 

77 

51 j 

•82 





30-5o|2973 

7_8_ 

33 i 

4-4J 

. *98 



The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. Jll. on the day indicated in the first column. A dash denotes that 
the result is included in the next following obserratioii. 
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RKMARkS. 


JFtft7iMoni7u-^\., 2, 3. Fine. 4. Fine: very cold wind. 5,6. Fine. 7. Fine, 
with occasional clouds. 8. Cloudy morning: cold wind. 9. Cloudy. 10. Cloudy: 
rainy evening. 11. Cloudy: wind boisterous. 12. Cloudy. l.S— 15. Fine. 
16. Cloudy ; some rain at ^ine^ a. m. 17. Showery. 18«».2l. Fine. 22 — 26. Showery. 
27—31. Fine. 


RESULTS. 

t 

Winds: N, 1 ; NE, 3 ; E, 6; SE, I ; S, 3 ; SW, 12; W, S; NW, 1 ; Var. 1. 


Barometer : Mean height 

• F'or the month 30-034 inches. 

^ Fur\he lunar period, ending tlie 3d 30'010 

For 15 days, ending the Gth (moon south) . 30*2 1 9 

Fur 12 days, ending the iStli (moon north) 29*045 

Thermometer: Mean height 

For the n^mth 56-4 1 9° 

For the lunar period, ending the 3d 45»650 

For 31 days, the sun in Taurus - 52*338 

• * ** . 
Rvaporation. . . 4‘‘it in. 

Rain. 0-98 
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Article I. 

Ncn> Experiments on Sonnd, By Mr. C, Wheatstone. 

(To the Kditor of the Annals of P/ii/osopfi^,) 

On Ihe Phonic Molecular Vibrations^ 

SIR, 

Bkfouk I enter on the immediate subject of this article, it 
may be necessary to exhibit a general view of thosC bodies, 
which, being properly excited, make those sensibly oscillations, 
which have been thought to be the proximate causes" of till the 
phenomena of sound. These bodies, to avoid many circumlocu* 
tions otherwis-e inevitable, I have termed Phonics. 

Einear l^honics. 

Tramversa /, Lott git udinaly 

Making their oscillations at Making their Cscillalions in the 
right angles to their axis. direction of their axis. 

1. Capable of tension, or varia- 1. Columns of aeriform fluids ^ 

ble rjgidity ; choj*ds, or or liquids ; cylindric and 
wires. • prismatic rods. * 

2. Permanently rigid : rojls, 
forks, rings, &c. 

Supci^cial Phtffiks. * 

1 . Capable of tension : extended memtiranes. 

^ 2. Permanently rigid ; laminm, bells, vases, 

Solid Phonics* 

• , ^ 

1. Volumes of aeriform fltti4st 
XfW Series, voi<. v;. o 
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The sensatfhn of sound can be ^xcited by any of 
when they oscillate sufficiently rapidly, either entire, or divided 
int o any number of parts in equilibrium with each other. The 
laws of these subdivisions differ in the various phonics according 
to their form and mode of connection or insulation; and the 
velocities of the oscillations, or degrees of tune, depend on the 
form, dimensions, mode of coiinVction, mode of division, and 
elasticity of the body e*mployed. The points of division in linear 
phonics are called nodes, and the boundaries of the vibrating 
parts of elastic surfaces are teniied nodal lines. The parts at 
which the oscillatory portions have their greatest excursions are 
named centres of vibration ; these are always at the greatest 
mean distances fr#m the nodal points or lines. 

These mechanical oscillations are not, however, themselves 
the immediate (-mises of sound; they arc but the agents in pro- 
ducing in the bodies theripselves, and in other contiguous sub- 
stances, isochronous vil^'^ations of certain particles varying in 
magnitude according to the degree of tune. 1 convinced myself 
of this inij)ortant fact by the following simple experiments : I 
took a plate of glass capable of vibrating in several different 
modes, and covered it with a layer of water; on causing it to 
vibrate by the action of a bow, a beautiful reticulated surlace of 
vibrating particles commenced at the centres of the vibrating 
]>arts, and increased in dimensions as the excursions were made 
larger. V/hen a more vicute sound was produced, the centres 
consequently became more numerous, and the number of coex- 
isting vibrating particles likewise increased, but their magnitudes 
proportionably diminished. The sounds of elastic laminae are 
genenally supposc^d to be owing to the entire oscillations of the 
simple parts as shown by Chladni, when, by strewing sand over 
the sonorous plates, lie observed the particles repulsed by the 
vibrating parts, accumulate on the nodal lines, anti indicate the 
bounds of tlie sensible oscillations. Did no other motions exist 
in the plate but these entiie oscillations, the water laid on its 
surface would, on account of its cohesion to the glass, show no 
peculiar phenomena, but the appearances above described clearly 
demonstrate that the oscillating parts consist of a number of 
^ vibrating particles of equal magnitudes, the excursions of which 
are greatest at the centres of vibration, and gradually become 
less as th'ey recede further from it, until they become almost null 
at the nodal lines. , 

To multiply these surfaces, and to observe whether the mag- 
nitudes of these pijrticles vary in different media, in a glass 
vessel of a cylipdric form, I superposed three immiscible fluids 
of different densities; namely, mercury, waiter, and oil. On 

f reducing the sounds corresponding with each mode of division, 
observed a number of vibrating parts, agreeing with the sound, 
and showing similar appearances to the plate, formed on the 
surfaces of each of the fluids ; not the least agitation appeared 
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in j^arts. 1 afterwards inserted this in another 

ve8s#1&f whter in order to observe the vibrations of the external 
surface, and found the same results as in the interior, though the 
levels of the surfaces were different. 

The most accurate method to observe these phenomena is by 
employing a metallic plate of small dimensions, which must m 
fixed horizontally in a vice at One end, and covered on its uppef 
side with a surface of water: on causing it to oscillate jentirely 
by means of a bow, a regular succession of these vibrating cor- 
puscles will appear arranged parallel to the two directions of the 
plate, and if the action of the bow be rendered continuous, their 
absolute number might be counted with the aid of a micrometer. 
Diminishing the oscillating part of the plate^to one half of its 
length, the double octave to the preceding was heard, agreeably 
to the established rule, that the velocities of the oscillations are 
inversely as the squai es of the lengtlis ; four vibrating corpuscles 
then occupied the space before occupjad by one, and the abso- 
lute number was double to that in the former instance ; but the 
absolute number of these corpuscles have no influence whatever 
on the degree of tune, which entirely <lepeiids on their relative 
magnitude in the same substance ; theory shows us that in 
plates of this descri[)tion alteration of breadth does not affect the 
degree of tune ; let us, therefore, reduce this half of the plate to 
half its breadth, and we shall find the note remain the same, but 
the absolute number of the corpuscles will in this case be equal 
to that ill the entire plate. Let us now take two plates of equal 
lengths and breadths, but one double in thickness to the other; 
the rule is, that the velocities of the oscillations are as tlie thick- 
nesses of the plates ; we shall, therefore, in the thicker ple^fj see 
a double number of particles to that of the other, occupying the 
same extent of surface. The last circumstance in which two 
plates may differ is their specific rigidity, and in this respect it 
will be found that two plates of exactly equal dimensions, and 
covered with the same number of vibrating corpuscles of equal 
magnitudes, but of different substances, differ in sound ; there-* 
fore, the absolute magnitudes of the particles catinot be assumed 
as a standard of tune, unless regulated by the specific rigidity. 

Unassisted by any means of actual admeasurement, the above 
are but the proximate results sensible to the eye; more extended* 
and accurate experiments are necessary to confirm the results 
with mathematical certainty. As the absolute magnitudes of 
these particles will, I imagine, be hereafter a most useful element 
for calculation, I will here indicate the mosjt effectual way I am 
acquainted with to arrive at this knowledge- ^ |hick metallic 
slip of considerable length and breadth, bent similarly to a tun- 
ing fork, and fixed at its curved part in a vice, is very easily 
excited by friction, and a more considerable surface of i^gulady 
arranged vibrating particles is seen dian in most othet sUperiU 
cies 5 any description of common exdler may be employed, 




When this b^nt plate is excited by percussion, twi^ particles, 
before their disappearance, will assume an apparent rotatory 
motion, on account of the force exerted, and its susceptibility of 
continuing the vibrations. Employing a parallelopedal rod, the 
appearances of the higher modes of subdivisions are particularly 
neat; the entirje vibrating parts between the nodes form ellipses, 
and the semi-part at the free end, a regular half of the same 
figure. ^It is important to remark, that the crispations of the 
water only appear on the sides in the plane of oscillation ; the 
other two sides, on one of which the exciter must be applied, do 
not show similar appearances. 

I have also rendered the phonic molecular vibrations visible, 
when produced by the longitudinal oscillations of a column of 
air ; the following were the means employed : I placed tJie open 
end of ihe head of a flute or flagiolet on the surface of a vessel 
of water, and on blowing to produce the sound, I observed 
similar crispations to thg^e described above, forming a circle 
round the end of the tube, and afterwards appearing to radiate 
in right lines ; on the harmonics of the tube being sounded, the 
crispations were correspondently diminished in magnitude. 
These phenomena will be more evident if the tube be raised a 
little from the surftxce of the liquid and a thin connecting film 
be left surrounding it ; the vibrating particles will then occupy 
a greater space, and be more sensible. 

The existence of the molecular vibrations being now com- 
pletely established, it becomes a critical question, in what 
manner the sensible oscillations induce these vjbrating particles. 
I do not know whether what 1 am now going to adduce will be 
admitted as ihe right explanation, but it is certainly analogous, 
so far as the superficial and transversal linear oscillations are 
concerned. A flexible surface, covered with a coat of resinous 
varnish, being made to assume any curve, the cchesion of the 
varnish will be destroyed in certain parts, and a number of cracks 
will be observed more regularly disposed as the force inducing 
the curve has been more regularly applied ; when the original 

E osition of the surface is restored, the cracks will be impercepti- 
le, but will again appear at every subsequent motion. Be this 
as it may, these particles are invariable concomitants of the sen- 
' sible ^oscillations, and there is no reason to suppose otherwise 
than thaWheir vibrations are isochronous with them. To avoid 
confusion, I have restricted the word vibrations to the motions 
of the more minute parts, and the ierm oscillations to those of 
the sensible divisions. We may reasonably suppose that the 
molecular vibrations* pervade the entire substance of a phonic ; 
their excursions*, however, are not the same in all parts, and 
they can only be rendered visible, when these excursions are 
; they may be so few in number as to be entirely inaudible, 
in their transmission through linear conductors ; but however 
i|ew; when they are properly directed, they induce the mechani-’ 
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cal of sonorous bodies, each of which will give birth to 

numerous* Vibrating corpuscles whose excursions ana greater, 
ahd the sound •will be rendered audible. Dr, Savart has well 
investigated the modes of division in surfaces put in motimi by 
communicated vibrations. All those phonics whose limited 
superficies preclude them from exciting in themselves a sufficient 
number of vibrating corpuscles, when insolated, produce scarcdy 
any perceptible sound, as extended chords, tuning forks, Scc.but 
those whose superficies or solidities are ihore extended,, as bells, 
elastic laminse, columns of air, &c. produce sufficient volume of 
sound without accessory means. 

Loudness of sound is dependent on the excursions of the 
vibrations ; volume, or fulness of sound, on the number of 
co-existing particles put in motion. Thus#the tones of the 
jEolian harp, on account of the number of subdivisions of the 
strings, are remarkably beautiful and rich, without possessing 
much power ; and the sounds of an Harmohica glass, in which 
a greater number of particles are A|cited than by any other 
means, are extraordinarily so united, according to the method of 
excitation, with considerable intensity ; their pervading nature 
is one of the greatest peculiarities of these sounds. 

The following is a recapitulation of the various properties of 
sound, which are attributable to modifications of the vibrating 
corpuscles : 


The tune 

The time 

The intensity 

The richness, or volume 

The quantity (timbre) 


p velocities of the vibrations, 
continuance of the vibrations, 
g, : excursions of the vibrations. 

- number of co-existing wbrations. 

magnitudes of the vibrating 
corpuscles. * • 


It has often been thought necessary to admit the existence of 
more minute* motions than the sensible oscillations, in order to 
account for many phenomena in the production of sound. Per- 
rault in his Essai du Bruit,** insisted on their necessity more 
than any other author I have read : he imagined, that the vibra- 
tions have a much greater velocity than the Sscillations which 
cause them, but the experiment he adduced to prove this is far 
from conclusive ; he mistook for these vibrations the oscillations 
of tlie'sybdi visions of, the long string he employed. Othjer dis- 
linguished philosophers have had ideas of a similar iTature, and 
Chladni thinks their exisi);ence necessary to account for the 
varieties of quality. I, however, conceived I was the fimt who 
had indicated these phenomena by experii^ent, until a few days 
ago repeating them, together with the others^vhich form the 
subject of this paper, m the presence of rrof. Oersted, of 
Copenhagen, he acquainted me with some similar experimenta of 
his own. Substituting a very fine powder, Lycopodion, instead 
of the sand used by Chladni, for showing the oscillations of 
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elastic plates, this eminent philosopher found the p^^tfeles not 
only repulsed to the nodal lines, but at the same timl accumu- 
lated in small parcels, on and near the centses of vibration ; 
these appearances he presumed to indicate more minute vibra- 
tions, which were the causes of the quality of the sound: sub- 
sequently he confirmed his opinion, by observing the crispations 
of water, or alcohol, on similar plates, and showed that the 
same minute vibrations must take place in the transmitting 
median^ as they werd equally produced in a surface of water, 
when the sounding plate was dipped into a mass of this fluid. 
These experiments were inserted in Lieber's History of Natural 
Philosophy, 1813. 

Me^tilineal Tra/ismission of Sound. 

As the laws of the communication of the phonic vibrations are 
more evident in Jiiiear conductors, I shall confine the present 
article to a summary of thfir principal phenomena. 

In my first experiiner^ ou this subject, I placed a tuning 
fork, or a chord extended on a bow, on the extremity of a glass, 
or metallic rod, five feet in length, communicating with a sound- 
ing board ; the sound was heard as instantaneously as when the 
fork was in immediate contact, and it immediately ceased when 
the rod was removed from the sounding board, or the fork from 
the rod. From this it is evident that the vibrations, inaudible 
in their transmission, being multiplied by meeting with a sono- 
rous body, become very sensibly heard. Pursuing my investiga- 
tions on this subject, 1 have discovered means for transmitting, 
through rods of much greater lengths and of very inconsiderable 
thicknesses, the sounds of all musical instruments dependant ou 
the vibrations of solid bQdies, and of many descriptions of wind 
instruments. It is astonishing how all the varieties of tune, 
quality, and audibility, and all the combinations of harmony, are 
tlius transmitted lunmjiaired, and again rendered audible by 
communication with an appropriate receiver. One of the prac- 
tical applications oftliis discovery has been exhibited in London 
for about two years under the appellation of ‘‘ The Enchanted 
Lyre.’' So perfect was the illusion in this instance from the 
intense vibratory state of the reciprocating instrument, and from 
the interception of the sounds of the distant exciting one, that 
ft wa^ universally imagined to be one of the highest efforts of 
ingenuity ‘in musical mechanism. The details of the extensive 
modifications of which this inventipn is susceptible, I shall 
reserve for a future communication ; the external appearance 
and effects of the individual application above-mentioned have 
been describec| iy the princij)al periodicaljournals. 

The transmission of the vibrations through, any communicat- 
ing medium as well as through linear conductors is attended by 
peculiar phenomena ; pulses are formed similar to those in lon- 
gitudinal phonics, and consequently the centres of vibration and 
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V' ■- 'A . . • • * 

the nwfc^ are .reproduced periodically at equal distances ; in 

this we ooscrve an analogous disposition with regard to light. 
I had intended to include in* this paper all the analogical facts 
I have observed illustraiory of the identity of the causes of these 
two principal objects of sensation, but want of time, and the 
danger of delay, now the subject is occupying so much the 
attention of the scientific world, has induced me hastily to col- 
lect tlie present experiments, -and to defer the others for a future 
opportunity. 

The thicknesses of conductors materially influence file power 
of transmission, and there is a limit of thickness, difiering for 
the different degrees of tune, beyond which the vibrations will 
not be transmitted. The vibrations of acute sounds can be 
transmitted tlirouglf smaller wires than thos^of grave sounds: a 
proof of this is easy ; attach a tuning fork to one end of a very 
small wire, and apply the other end to the par, or a sounding 
board ; on striking the fork rather hard, ivfo co-existing sounds 
w'ill be produced, that which is n:Lre acute will be distinctly 
heard, but the other will not be transmitted. If the vibrations of 
a tuning fork be conducted through a piece of brass wire of the 
size and thickness of a large needle, the sound, imperfectly 
transmitted, will become more audible by the pressure of the 
fingers on the conducting wire ; but if a steel wire of the same 
length and thickness be employed, the sound will be unaltered 
by any pressure, because s^l has a greater specific elasticity 
than brass. 

PolarizatioTi of Sound. 

Hitherto I have only considered the vibrations in their recti- 
lineal transmission; I shall now demonstrate, thaUthey are pecu- 
liarly affected, when they pass through conductors Sent in 
different angles. I connected a tuning fork with one extremity 
of a straight\ionducting rod, the other end of which communicated 
with a sounding board ; on cfhising the tuning fork to souud, 
the vibratioiivS were powerfully transmitted, as might be expected 
from what has already been explained ; but on gradually bend- 
ing the rod, the sound progressively decreased, and was scarcely 
perceptible when the angle became a right one ; as the angle 
was made more acute, the phenomena were produced in an 
inverted order ; the intensity gradually increased as it had befofe 
diminished, and when the two parts were nearly* parallel, it 
became as powerful as in the rectilineal transmission. By mul- 
tiplying the right angles m a rod, the transmission of the vibra- 
tions may be completely st^^pped. 

To produce these phenomena, howeve^s-jt is necessary that 
the axis of the oscillations of the tuning fork^ould be perpen- 
dicular to the plane of the moveable angk, for if they be parallel* 
with it, they will be still considerably transmitted. The foltow- 
ing„experiment will prove this : 1 placed a tuning fork perpendi** 
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cukrly on tbe side of a rectilinear rod ; the vibrations were, 
there&re, communicated at right angles ; when the axis of the 
oscillations of the fork coincided with the rod, the intensity of 
the transmitted vibrations was at its maximum ; in proportion as 
the axis deviated from parallelium, the intensity of the trans* 
mitted vibrations diminished ; and, lastly, when it became per- 
pendicular, the, intensity was at its minimum. In the second 

S quadrant, the order of the phenomena was inverted as in the 
ormer experiment, and a second maximum of intensity took 
place wlien the axis of the oscillations had described a semi- 
circumference, and had again become parallel, but in an oppo- 
site direction. When the revolution was continued, the inten- 
sity of the transmitted vibrations was varied in a similar manner, 
it progressively diipinished as the axis of the^oscillations deviated 
from being parallel with the rod, became the least possible when 
it arrived at the .perpendicular, and again augmented until it 
remained at its first maximum, which completed its entire revo- 
lution. ^ 

The phenomena of polarization may be observed in many 
corded instruments : the cords of the harp are attached at one 
extremity to a conductor which has the same direction as the 
sounding board ; if any cord be altered from its quiescent posi- 
tion, so that its axis of oscillation shall be parallel with the 
bridge, or conductor, its tone will;be full ; but if the oscillations 
be excited so that their axis shall be at right angles with the 
conductor, its tone will be feeble. By tuning two adjacent 
strings of the harp-unisons with each other, the differences of* 
force will be sensible to the eye in the oscillations of the reci- 
procating string according to the direction in which the other is 
excited. 

It now remains to explain the nature of the vibrations which 

K roduce the phenomena, the existence of which has been proved 
y the preceding experiments. The vibrations generally assume 
the same direction as the oscillations which induce them ; in a 
longitudinal phonic the vibrations are parallel to its axis ; in a 
transversal phonic, they are perpendicular to this direction ; a 
circular or an elliptic form can be also given to the vibrations by 
causing the oscillations to assume the same forms. Any vibrat- 
ing corpuscle can induce isochronous vibrations of similar conti- 
guous corpuscles in the same plane either parallel with, or 
perpendicikar to, the direction of the original vibrations, and the 
polarization of the vibrations consists in the similarity of their 
directions, by which they propagvite themselves equally in the 
same plane ; therefore the vibrations being transmitted through 
linear conductors, ifv* is the plane in which the vibrations are 
made that determines their transmission, or non-transmission, 
when the direction is altered. A longitudinal or a transversal 
vibration may be transmitted two ways^to a conductor bent at 
right angles \ tlieir axis may be in that direction, as to be in the 
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same plaife with the right angle, in which case the former will 
be transversally, or the latter longitudinally transmitted in the 
new direction ; «or their axis may be perpendicular to the plane 
of this new direction, under which circumstances neither can be 
communicated.* In explaining the polarization of light, there 
is no necessity to suppose that the reflecting surfaces act on the 
luminous vibrations by any actual attracting or jrepulsing force, 
causing them to change their'axes of vibrations ; the directions 
of the vibrations in different planes, as 1 have proved, exist ill 
the communication of sound, is sufficient to explain every phe- 
nomenon relative to the polarization of light. 

Let us suppose a number of tuning forks oscillating in differ- 
ent planes, and communicating with one conducting rod ; if the 
rod be rectilinear, all the vibrations will be t^iansmitted, but if it 
be bent at right angles, they will undergo only a partial trans- 
mission ; those vibrations whose planes are .perpendicular, or 
nearly so, to the plane of the new directioh, will be destroyed. 
The vibrations are thus completely polarized in one direction, 
while passing through the new path, and on meeting with a new 
right angle, they will be transmitted or not, accordingly as the 
plane of the angle is parallel with, or perpendicular to, the axes 
of the vibrations. In this point of view, the circumstances 
attending the phenomena are precisely the same as in the 
elementary experiment of MVlus on the polarization of light. 

Double refraction is a con^quence of the laws of polarization, 
by which a combination of vibrations having their axes in differ- 
ent planes, after travelling in the same direction, are separated 
into two other directions, each polarized in one plane only. 
That this well-known property of light has a correspondent m 
the communication of phonic vibrations, I shall now demonstrate. 
When two tuning forks, sounding different notes by a constant 
exciter, and making their oscillations perpendicularly to each 
other, have their vibrations transmitted at the same time through 
one rod, at the opposite exirAnity of which two other conduc- 
tors are attached at right angles, and when each of these con- 
ductors is parallel with one of the axes of the oscillations of tlfe 
forks, on connecting a sounding board will? either conductor, 
those vibrations only wiH be transmitted through it which are 
polarized in the same plane with the angle made by the two rods 

through which the vibrations pass ; either sound may be thifs 

* • 

• 

* I have just seen a paper by WL Fresnel, entitled “ Considerations Mccaniques sur 
la Polarization de la Lumiere,*'* in wliich this eioinent philosopher had previously mived 
at the same conclusions Avitli respect to light, as I have proved in tills mmnmnication 


5 every day augmenting its probabUity. 

I have opened in this*paper, will, 1 presume, give additional confirmation to the opinions * 
of these eminent philc»sophers ; and 1 hope, when I resume the subject, to be enabled to 
account for the principal phenomena of coloration, with regard to their acou^dc aiudc* 
gies, in a way emulated to establidi tlie permanent validity of the theory. 
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sepaiaMy l^pard, or they may botli be heard in combination by 
connecting both the conductors with sounding boards. 

The phenomena oC difiiaction re'^rding only *the form of tlie 
surfaces, or the superficies over which the vibrations extend, are 
by the conformation of the organs of hearing, not of any conse* 
quence io the perception of sound, though tbe same phenomena 
when the chromatic vibrations are concerned, are very evident 
to the eye. They, however, undoubtedly take place equally in 
both instances, and may be well explained by the theory already 
laid dovra. Each separate vibration propagating itself in the 
plane of its vibrating axis, a number of vibrations in different 
planes, after passing through an aperture, naturally expand 
themselves transversely as well as rectilineally, ana thereby 
occupy a greater sgace than they would, were they only longitu- 
dinally transmitter 

I have still to indicate a new property of the phonic vibra- 
tions, but whether it is analogous to any of the observed pheno- 
mena of light, 1 am ye^gnorant. When the source of the 
vibrations is in progressive motion,' the vibrations emanating 
from it are transmitted, when the conductor is rectilineal and 
parallel with the original direction, and they are destroyed when 
the conductor is perpendicular to the direction, though the axis 
of vibration and the conductor, being in both instances in tie 
same jslace, would transmit the vilfrations were the phonic sta- 
tionary. These circumstances ar/ proved by the following expe- 
riments; When a tuning fork placed perpendicularly to a rod, 
communicating at one or both extremities with sounding boards, 
and caused to oscillate with its vibrating axis parallel with the 
rod, moves along the rod, preserving at tiie same time its perpen- 
dicularity and parallelism, the vibmtions will not be transmitted 
while fbe movement continues, but the transmission will take 
place immediately after it has remained motionless. When the 
tuning fork moves on tbe upper edge of a plane perpendicular to 
a sounding board, tbe vibrationAi rectilineally transmitted will 
not be influenced by the progressive motion. 


Article II. 

« ■ 

0« Granite Veins. By M.,P. Moyle, Esq. 

(To the Editor of the Annals of Philosophif.) ' 

DEAR SIR,l««“' Jlthton, Jf«ji 7, lfi23. 

Vabioos statements and representations, have from time to 
time been given, of the gigantic granite veins whiqh are so very 
conspicuous in the slate clifis about a qaarter<-of a mile east of 
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Trewavas Head, in the parish of Breage, in Cornwall, few of 
which, in my opinion, can be clearly understood by tiiose who 
have never visited the spot, consequently less likely are they to 
be able to decide on their disputed nature, whether the granite 
composing tlie veins is of the primitive or secondary formation* 
Having very recently visited the spot, and taken Mr. Sedgwick’s 
description- of these veins with me, 1 And the acpount given by 
him nearly correct ; at the same time I discover that he has 
omitted to notice some circumstances ’which might tend to 
elucidate, in a more correct manner, the nature of their forma- 
tion. In endeavouring to supply this deficiency, I have thought 
it advisable to give a section of the cliff, or an oqtline of its 
appearance from the beach at low water (PI. XXI), fig. 1, and 
and a few observations which I conceive neqessary as we pro- 
ceed in his description. 

“ About a quarter of a mile east of Trewavas .Point (and about 
100 yards east of this sketch), where the cliffs are in an unusu- 
ally ruinous state, a small brook lias dkcavated a passage to the 
water’s edge. The killas rocks on the beach appear to be inter- 
sected by numerous contemporaneous veins of quartz. Nem 
this spot several thin beds of granite seem to mternate with 
the slate ; . one in particular,' which preserves its thickness 
and conformity to the lamina of the schist for upwards of 
100 feet, when it is lost in tVe waters.” The slate tying bolh 
above and below this graniticVein as it traverses the beach, is 
washed from its surfaces, so as to leave it projecting in many 

E laces several feet, so that its dip is very visible, and is found to 
e as in the cliff at abont an angle of 28°. However, a further 
examination,” says Mr. Sedgwick, “ discovered its rea! nature ; 
for upon observing it in au opposite direction, a number of smaller 
veins were seen emanating from it. It then cat' obliquely 
.through the lamina of slatC,' atarting off from its first direction, 
and became finally lost in a waving line among tim cliffe. The 
greatest width of this vmU is aUbuttwo feet, and its extent from 
the edge of the water to its termination in the cliff is about 400 feet. 

“ Further west, the granite veins are crossed by two othero 
of a different character; .one of them rmig^ nearly in the 
magnetic meridian, and underlies east two feet in a fathom ; the 
other underlies in ah opposite dir^tion. _ They are about a foot 
and half in width, and^contain ^artz, qxide of iron, and a little 
clay slate.” This quar^' ■*fein raging bearly in tiio magnetic 
meridian, produces upon the granite vean, the same efihpt that 
cross courses often have upon metalliferous veins in most of our 
mines, that of heaving it out of its direct coarse. Here, 
fig. 2, the granite vein is heavdd up aboujk 4jb^ hy being 
intersected by tk,e quartz vein ; While abother^S^HiS wim a few 
feet distant, is seen pursuing its.regular course, befog interrupted 
only by the granite vein. This circumstance I shall have occa- 
sion to remark more fully hereafter. 
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For a considerable extent beyond tins point, the whole base 
of the cliffs is covered with vast^ fragments of the veins which 
have been denuded by the surrounded killas becoming decom- 
posed; one of these is 10 feet thick. In general they are of a 
brilliant white colour, and of a fine granular texture, sometimes 
containing within themselves parallel veins composed of large 
crystals of quertz and felspar, and proved to be of contempora- 
neous origin by the long spiculufe of schorl which pass without 
interruption, through both the quartz and felspar.^' 

These coarse granitic veins within the granite are best seen 
in many of the huge blocks on the beacli ; one block in parti- 
cular, 1 observed, that has one of its sides nine feet long, and 
seven broad, covered with these immense crystals of quartz and 
felspar, and which most probably had separated from its fellow, 
by the fall from the din. One crystal of felspar I separated 
which measured 4i- inches in diameter These coarse veins, 
generally speaking*, are not m^re than from four to eight inches 
thick ; but much of the ^anite apparenlhj forming the matrix of 
the beach, in this place, seem to be wholly com|>osed of these 
large crystals, in which is found some schorl, and scarcely any 
mica ; while other parts of the granite liave merely the large 
felspar crystals imbedded in it, as to render it completely porphy- 
ritic. One block of considerable magnitude has a vein of deep 
coloured amethyst passing through it, several small crystals of 
which I collected. « 

Beyond the ruin of these veins, there is a bed of granite one 
foot thick, and about 40 feet in length and breadth.^' This is 
the coarse-grained granite just alluded to, but it varies in tliick- 
ness froin one to five feet. This “ passes under the cliff', and 
to all appearance alternating with the slate, but which, as in the 
former instance, turns out to be a granitic vein. Advancing 
further to the west, the rocks are beautifully intersected with 
veins of the like nature, the lower part being cuf through by a 
well defined vein of about a foot thick, while the higher parts 
are traversed by innumerable ramifications ; the lower branch 
after keeping the direction of the slate beds, for a dist- 
ance of 60 feet, ’ suddenly rises in a perpendicular direction to 
the top of the cliff. The whole of this system of veins after- 
wards unite in one trunk, which after Udversing a projecting 
ledge of rocks, descends in an oblique ^direction intp a great 
mass of granite, which form a. part of a natural cavern. Wear 
this spot appears a very large mass of granite, which seem 
to be the root of the gigantic veins, which proceed from 
this point, and rise in broad white lines towards that part of the 
cliff which repq^^ti^nmediately on the central granite. Splinters 
of clay slate are here seen imbedded in the middle of the granitic 
veins. 

From this point two large veins separated by a lancet- 
shaped mass of slate, rise towards the west at an angle of about 
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15®. Within a few feet of these two, a third vein starts out at 
nearly the same^ angle, and proceeds in the same direction. 
These three veins are tliroughout nearly of the same thicknesSi 
viz. each about five feet/' 

Whether the recent fall from the cliff during the last winter 
has altered the features of the veins, or exposed a new one, I 
cannot state with certainty ; but there is distinctly to be seen at 

f )rcsent four separate veins as represented in the section ; the 
owest is not more than three feet thick, until it arrives at the 
point (a)y when it suddenly Avidens to more than six feet, at 
which thickness it continues on to the west. The vein imme- 
diately above this (h) commences about five feet in thickness, 
and continues on at the same width as far as immediately over 
the Avidened part of the vein below, where it dfecreases to about 
2.V feet, and so continues on to the recess. These two arc 
at about an angle of lo®. The next vein (r).is ‘about seven feet 
thick throughout, and rises at about an angle of 30®, and it is in 
this vein principally where the fragm^its of slate arc so very 
A^onspicuous : some of these fragments measured from three to 
four feet in length, and from four to six inches thick : they show 
themselves in the veins in tlie manner represented in fig. 3. At 
other places the slate may be seen apparently shooting into the 
veins of granite in a tortuouswnanner, fig. 4 : a fourth vein (rf), 
about eight feet thick, is fouM rising at an angle of about 45® 
till it is lost in the alluvial soil ^ove. This vein does not appear 
to be noticed by Mr. Sedgwick. 

On examining some of fho rocks lately fallen, many fragments 
of slate are to be found imbedded in the granite, and several 
masses of slate may be seen with granite adhering to one or 
more of its sides, and so firmly attached to it, thaf the granitic 
vein itself has split in preference to separating from the slate. 

The twoc loAvest Aeins preseiwe their course without being 
much deflected for some huudi^d feet, and from the place we 
first remarked them, disappear behind a projecting part of the 
cliff. On turning this projecting ledge, we suddenly reached a, 
recess, the lower part of which was filled witjj the ruins from 
the higher of the overhanging rocks. The AA^estern side of this 
recess is composed of killas, intersected by some small granitic 
veins." About half of the western side only is composed of 
killas ; <flose to the alhivial soil is granite 15 feet thick ; then 
comes a thin layer of slate ab'out three feet thick, Avhich is 
again followed by a granitic vein (g), about 15 feet in thickness. 
The remaining part of the cliff below is all slate, which entirely 
disappears about 200 feet further west thaa this recess. In this 
last described slate are to be seen blocks or granite, or 

what in other srituations would be called bowlders of small 
dimensions imbedded in the centre of the slate aa seen at (e). 
This granite has a different aspect from any other in the imme- 
diate neighbourlibod, being of a darker. and firmer texture, and 



94 3fr. Moyle on Granite Vdm. lAt6* 

c6ntaining its usual quantity of mica ; whereas what composes 
the veins nas always a slaty fracture, contains Jittle or no mica, 
and has a white chalky appearance. 

A protruding mass of granite from the base of the eastern 
side of this recess to the height of 25 or 30 feet (J*). It is of a 
very singular outline, yet does not appear to have shown the 
slaty laminae reposing on it out of their usual direction.’’ This 
I should also denominate a granitic vein, wliich soon becomes 
hid andTlost on the beach from the ruins of the cliff above. It 
has in eveiy respect the same characters as the granite of the 
other veins ; by careful examination the slate may be observed 
beneath the vein, making it about 18 feet thick. Its other end 
s6on becomes losj: behind the mound of rubbish in the recess, 
and from its inclination, I should think the vein (g) on the west- 
ern side its continuation. ** The mound of rubbish in the 
recess enabled us tc ascend more than half way up the cliff, and 
trace the two large veii^ befoie mentioned into an enormous 
bunch of granite, which nere reposes on the top of the cliff, and 
is supported by undisturbed beds of slate ; the line of demarca- 
tion being nearly horizontal, and at an elevation of 00 or 70 feet 
above the level of the beach. The denuded face of this bunch 
of granite is 30 or 40 feet thick. Two or three veins appear to 
take their origin from this anonj-alous overlying mass. One 
spreads out in minute ramificatio/s towards the part of the cliffs 
which abuts towards Trewavas Point, at the termination of the 
killas in that direction. IVo others descend obliquely, and are 
lost behind the large mound of rubbish before mentioned.” * 

The wliole of tlie slate has an evident inclination to the 
east at an angle of about 15°; and in no part of it traversed 
by the granitic veins, are its lamitue, &.c. interrupted. There 
are evident symptoms of these veins being formed subsequently 
to the slate ; for in one part of the vein (r), there is a slight 
fissure running perpendicular through the slate until it meets the 
vein, which fissure may be again seen on the opposite side of 
the vein holding its direct course. Several small quartz veins 
traverse the slate««in all directions, but observe the same law as 
regards the granitic vein ; and in no part whatever could I find 
either fissure or quartz vein of the slate to penetrate the granite 
^except the one before mentioned, where the granitic vein is 
heaved ; but in every instance to present tnemselVes as in 
fig. 5. The slate does not make its appearance more than 200 
feet west of this recess. 

I am, dear Sir, your humble servant, 

M-P. Moyle. 
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Article III. 

An Abridged Trandation of AL Ramond's Instructions for the 
Application of the Barometer to the Measurement of HeightSp 
with a tSelect ion from his Tables for facilitating those Opera* 
tionsy reduced {where necessary) to English Measures. By 
Baden Bowell, MA. of Oriel College, Oxford. 

(To the Editor of the Annals of Philosophy.) 

SIR, 

The dissertations and tables of M. Ramond are of such 
acknowledged excellence for the purposes of^the barometrical 
observer, that I trust the following abstract ofthem brought into 
a form more convenient to the English studeijt will not be unac- 
ceptable. On a careful perusal of his publication, it appeared to 
me that the valuable information contained in it was very suscep- 
tible of being reduced into a smaller compass ; and that among 
the various tables he has given, those of more essential use 
might be selected, and, as far as requisite, reduced to English 
measures. In this way I conceive the most valuable materials 
of the author may be very iKefully collected ; and within the 
compass of three, or at most wour papers of such length as is 

a ortionate to the size of a dumber of the Annals^ 1 trust 1 
be able to present the scientific inquirer with a compen- 
(liurnuof much information highly requisite to be attended to in. 
the ineasuremenf of heightij by the barometer, and witlj a set of 
tables winch seem to unite facility of operation with correctness 
of result, ill a greater degree than any extant, • B,oP, 


General Principles of Barometrical Measurcnmit. 

It is well known that in the barometer the mercury sinks as 
w e are elevated above the level of the sea ; this indeed must be 
the case, for the barometer may be considered^, as a balance in 
which the column of mercury keeps in equilibrio with the corres- 
ponding column of air. At the level of the sea, it balances the 
whole weight of the atmosphere : at a greater elevation, only a 
part of tt. The quarftity by which it has sunk expresses the 
weight of the stratum of air intercepted between the levels of the 
two stations. Considered in relation to the measure of height, 
it expresses the difference of level in a ratio depending on that 
of the densities of mercury and air, Whakthen is the thickness 
of the stratum of air whpse weight is equal to that of an inch of 
mercury ? To sufih a question may the problem of the mensura- 
tion of heights by the barometer be iiltimatefy reduced. This 
q^uestion, however, apparently so simple, has nevertheless occa- 
sioned much difficulty to philosophers. • 
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If the air were, like mercury, au incompressible fluid and of 
uniform density, the solution the probleni would not have 
presented any difficulty. It would then have*^ sufficed to esta- 
mish once for all the ratio of the densities in order to infer that 
of the volumes, and to determine the thickness of the strltum of 
air whosfe weight was in equilibrio with a given column of mer- 
cttw of the same diameter. 

fiut air is elastic ; it dilates or condeifSes in proportion to the 
pressure it undergoes ; a^d in proportion as we rise in the atmo- 
sphere, we perceive its density diminish along witli the weight 
by which it is compressed. If then we suppose a column of air 
divided into strata of equal thickness, these strata beginning 
from below will diminish gradually in weight, and will correspond 
respectively to \mrtions of the mercurial column gradually 
smaller ; in such a manner that equal differences of elevation will 
be marked in the barometer by success! vei^jdepressiohs ot^the 
mercury so much the smaller as we rise higher. 

We perceive then thatrin a column of air supposed at a uniform 
temperature, the density of the strata decreases ill proportion as 
the compressing weight diminishes, #liich k represented by the 
height of the column of mercury. Setting out from this first 
datum, and imagining the column of air divided into strata 
bounded by planes indefinitely nw each other, we are led to 
perceive that the differential vamtion of the density is propor- 
tional to the product of this density multiplied into the variation 
in vertical height. And if we make this height vary by quanti- 
ties constantly equal, the ratio of the dilferential ot the density 
to the density itself will be constant, which is the characteristic 
property of a decreasing geometrical progression whose terms 
apprpach indefinitely near to each other.* Hence it foIlow^s, 
that if the heights of the strata increase in arithmetical progres- 
sion, their density, and consequently their w'eight, and conse- 
quently also the heights of thfe barometer wdlf decrease in 
^ometrical progression. This law is the fundamental principle 
of the application of the barometer to the measurement of 
*^heights. 

Long before fihilosophers were aware of it, there existed a 
book which seemed made expressly for faci^aliitg the applica- 
tion of this principle. The logarithmic tables, the admirable 
“artifice of which had already so much abridged *the long calcula- 
tions of dl^tronomy, offered a double series of corresponding 
numbers, o<le of which proceeded ii? arithmetical, the other in 
geometrical progression ; numbers, which even the most courage- 
ous patience would doiibtless never have had resolution enough 
to calculate felely^ifefr the sake of the measurement of heights, 
even if, in other respects, this art, as yet in its infancy, had been 
capable of suggeatibg the idea. It required some genius even tp 

♦’^xposit. du Morfde. Wird Mt. tm. i. 155^ 
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conceive this new application of tables hithettb signalis^ed by so 
many services of a totally different kind* The name bf Mlriotte 
Vemaiqs coupled ^ith a liagny approximation, which seemed as 
if it ought to have been made at once by every on^, but which 
hiniself did not turn to any advantage. We know, however, 
^hat tlie heights of the barometer at the two stations bein^ 
expressed whether in inches or any other measure, the difference 
of level is represented by the* difference of the logarithms of 
these heights. * , * ^ : 

But this representation is only an abstract one ; it indicates a 
ratio, and not absolute measures, because the system of the 
tables i^ not frame<l in the particular system belonging to the 
measures of heights. 

In order that the difference of the logarithmis may be trans« 
formed into feet, we must apply to it in a particular manner the 
valui|„ corresponding to these measures, ♦ Combined with the 
ratib^ of the densities of mercury and air. TRese conditions are 
more easy to fulfil than it might appeaj;. The whole operation 
consists m findkig once for all the number of feet, fathoms, &c. 
which, multiplied by the difference of the logarithros, will reduce 
the abstract expression to "one, giving absolute ilieasures regulated 
by the ratio of the densities. Nothing is more simple provided 
we know this latter ratio. Let us suppose that at the pressure 
of 29*921 inches of mercury, ^d at the temperature of melting 
ice, the w eights of air and me'wury were as unity to 10477*9. 
The heights of the two columns being inversely as their densities^ 
it is clear that we must ascend 1-lOOth of 10477*9, or 104*779, 
in order that the barometer may sink 1-lOOth of tlie same 
denomiuatioa as that in which our ascent is expressed, or 
nearly 8*7 feet, that it may sink 1-1 00th inCh, Now the presr^ure 
being supposed equal to 29-921 inches, we shall find the number 
sought by dividing 104:779 by the difference of the tabular loga- 
rithms of the barometrical heights, 29*921 a!fad 29*91 
The exact ratio of the densities being on the contrary supposed 
unknown, the operation will not be at all more difficult if we 
have measured geometrically and with great exactness a differ** 
cnce of elevation : fot then, taking the barometer to the two 
extremities of the*^measured height, and dividing the difference 
of the logarithms by the difference of elevation, we shall equally 
obtain the ^number, we seek; it will, however, correspond only 
to the particular temperature and ^pressure under the .Influence 
of which we have been oj)erjj.tiiig. “ If, from hence, we wished 
to deduce the absolute ratio of the densities of mercury and air, 
we may arqye at it very easily by means qf a formula, which is 
extremely simple, given in the A8tronodi::.\,^|Jhysiqtte/*‘ of 
M. Biot.t My fit^t memoir contains the applicalion of the 
methods of proceeding which I have here aUudea to. ^ 

^ # .. ' 
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This number, in fact, once determined either by observation 
or experiment, serves for all subsequent operations ; by making 
the modifications which the difterence of circumstances in each 
case requires : this is what we call the const arA coeficicnt of the 
formula* 

Thus, in order to measure the height of a mountain, the fun- 
damental operation consists in observing the barometer both at 
the foot and tlm summit : taking out of the ordinary tables the 
lo^rithms corresponding to the barometric heights expressed in 
units of the same denomination and decimal parts of those units ; 
subtracting the smaller from the greater logarithm, and multi- 
plying the difference by the constant coefficient. The product 
will give the height required in measures of the same denomina- 
tion as those which entered into the determination of the coeffi- 
cient: and this height will be correct if we operate under the 
same circumstances which were supposed in deienniiiing the 
coefficient, * • 

These circumstances are, as has been observed, a certain 
atmospheric pressure afid a certain temperature, from whence 
results a certain ratio between the densities of air and mercury. 
The coefficient supposes them constant : they are in reality very 
variable ; it must, therefore, undergo certain modifications analo- 
gous to the changes with which these circumstances may be 
affected. y; 

In the formula of M. de Lapl^xe, for example, the coefficient 
is determined for the level of the sea, the temperature of melting 
ice, and the latitude 45*^. It is then only accurate for this single 
case, and the formula would be incomplete and inapplicable to 
other oases, if it did not comprise corrections suited to the varia- 
tions of these first data. 

The most important of these corrections relates to the 
variations of temperature ; it is easy to conceive the principle of 
this, and to feel its necessity. Heat dilates air : it augments its 
volume, and diminishes its density. With equal weight, it occu- 
pies more space; with equal volume, it has less weight. If we 
suppose a stratum of air of 1000 feet in thickness intercepted 
between the ler/els of the base and summit of a mountain, this 
stratum will weigh less at a temperature of 10° centigrade than 
at zero. The difterence of the heights of the barometer observed 
at the two stations will be less in the former than in the latter 
case ; and if we apply the same coeffitfient to the two logarith- 
mic differences, we shall have two very different measures of one 
and the same height; the mountain will seem to diminish in 
height in proportion as the temperature increases. Now the 
coefficient being j«ealculated for the temperature of melting ice, 
we must, iiHi^cftTscquence, increase or diminish its value, accord- 
ingas the temperature rises above, or sinks below, that point. 

Experiment has taught us that the variation of air in volume is 
nearly J-167th for a variation of I® centigrade : supposing the 
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air to be in a state of absolute dryness ; for the introfibiction of 
moisture sensibly changes this ratio. In fact aqueous mpourat 
the same tempgrature weighs less than air: and the stratum 
(which we tooK as an example) will again have its weight diini*- 
nished without changing its temperature in proportion as it is 
mixed with a larger dose of moisture. Now as the atmosphere 
is never perfectly dry, we must add a correction for humidity to 
that wliich w'e employ for the temperature ; andlhe hygrometer 
will serve to regulate this correction if we have for that purpose 
a sutficient number of observations which can be relied bn; but 
considering that this correction will be in itself but veiy small, 
and that if we suppose the quantity of vapour constant, its varia- 
tions will influence but little the exactness of the measurements, 
we may be satisfied to take the ai«* at its ustsd state of a mean 
humidity, and to combine the two corrections oy raising that for 
the temperature to l-2o0th for each degree centigrade. 

But in order to apply this correction, we must uirther consider 
what it is that we understand by the temperature of a column of 
air. We find that the heat decreases from the level of the sea 
to the highest regions w^e^havc been able to reach. A column 
of air is, therefore, more cold at its summit than at its base, and 
its mean temperature will be found between these extremes, at 
a distance regulated by the law which the decrease of tempera- 
ture follows : if this decrease uniform, that is, in arithmetidal 
progression, we shall iiave thc^mean temperature by taking the 
mean of the thermometers at the two stations. This is the sup- 
position most generally adopted. However some great philoso- 
phers think thatthe decrease is accelerated in proportion to the 
elevation. This may be true; but it is not less so, that it is 
extremely irregular ; and whatever may be the general laws to 
w'hich it is subject, these laws are altogether counteracted by the 
nature and form of the earth ; by the reflection of the sun’s rays, 
the variation of winds, and the action of ascending and descend- 
ing cun ents ; so that w'e may* consider the hypothesis of an 
uniform decrease as a mean term from which we have, for the 
present, no reason to depait. 

Another correction, of a more limited description, but not less 
important, is founded on the variation of gravity. It is well 
known that this force diminishes as we recede from the centre of 
the earth as the square of the distance. Now the earth is K 
spheroid flattened at th*e poles, and protuberant at th» equator; 
the radii at the equator are longer than those at the pole; the 
polar, therefore, are nearer the centre than the equatorial 
regions ; and gravity diminishes in proportion as we leave the 
former and approach the latter, for the double reason of the 
elongation of the radius, and the increase of the centrifugal 
ibree. It diminishes also, and even more rapidly when we rise 
above the mean level of the surface of the globe ; and^from these 
^;auses of tjie dinpnution (^gravity, it foljow^s as a necessary. 
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Conseauence, that the established ratio between the densities of 
air ana mercury must be altered.^ We easily conceive thsft: two 
strata of air of equal weight, taken one at the equator, and the 
other at the pole, or the one at the level of the sea, and the other 
several thousand feet above it, will occupy more wspace in the 
latter situation than in the former, abstracting from all other 
causes of variation in the density. The same coefficient then 
cannot serve equally for these *difl[erent cases, unless it be 
acebmpanied by a conVetion which increases or diminishes it in 
proportion to the variation of gravity. This correction naturally 
divides itself into two portions : for the diminution of gravity in 
the vertical line, it is founded directly on the general law, and 
extends equally to the weight of mercury and that of air. For 
the diminution uiioh the meridian, we find the measure of the 
correction in the length of the second’s pendulum which requires 
to be shortened in proportion as it is less solicited by gravity. 
The two corrections have each a separate term allotted to them 
in the formula of M. Laplace; and his coefficient being 
determined for lat. at the level of the sea, the correction is 
plus in going towards the equator, and minus towards the pole ; 
while in the vertical it remains always plus ; only becoming 
subtractive when we descend below^ the level of the sea into the 
bowels of the earth, a case which never occurs, except in the 
bottom of deep mines. J 

One correction more completed thennmber of fhose which in 
the present state of our knowledge are essential to the accuracy 
of barometrical measurements; and this, though here treated of 
after the others, is nevertheless, in the order of the operations, 
the first to be effected. 

It is evident that w e sliall but very imperfectly compare the 
heights at which two barometers are sustulncd, if we have not 
carefully observed the temperature of cacli. The point at which 
the mercury stands is determined not merely by file pressure of 
the atmosphere, but by the density also of’ the liquid W’hich 
^ forms the counterpoise to it. Now heat dilates mercury, and 
* diminishes its ^lunsity. In that instnnneiit then, of the tw'o 
which is the w aruicst, the column of mercury rises in the tube to 
compensate by an augmentation of volume the portion of weight 
which it has lost. If w e try the experiment of placing two baro- 
meters, of perfectly similar construction, and which i>gree per- 
fectly togetlier, one in a hot apartment, the other in the cold air 
without, but .exactly on the same l^j^el, we shall see the same 
atmospheric pressure expressed by very different heights of the 
mercury. If w^e ta};c them one to the foot, the other to the 
summit of a yiguntain, we shall readily see that before we can 
form a correct estimate of the difference of pressure, we must 
necessarily take into account the difference of temperature ; the 
correction which this circumstance requires is of the most easy 
description. It results from verj% exact experiments that a 
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colulln of mercury expands ^ in passing from the tetttpetftture 
of melting ice to that of the ebullition of water, which is equiva- 
lent to for each degree centigrade. 

The outline which we have now given contains in an abridged 
form all that we at present know concerning barometrical 
measurements, their fundamental principles, and the auxiliary 
operations which they require. Until of late years regard was 
only paid to a part of the conditions of the problem; the others, 
although understood, and even pointed out by distinguished 
philosophers, remained without practical application. They 
nave been all united for the first time in the k" 5 cellent formula of 
M. de Laplace, a formula entirely founded on the general laws 
of the equilibrium of fluids, and which is not less remarkable for 
its exactness than for its generality. GeomSters will find in all 
the works recently published on the subject the demonstrations 
and analytic dcvelopements of the propositions which I have 
done no more than enunciate; but it is in the Mecanique 
Celeste,’^ that minds fluniliarized with the most abstruse specu- 
lations of science will be gratified in finding the theory of the 
barometer connected with the immense series of physical laws, 
which together constitute the System of the world. 

Method ofX^ahulaiiuH, 

The formula of M. de Laplace reduced to the most convenient 
form for calculation may be thus given ; 

Let z = the difference of elevation of the two stations. 

h s= the height of the barometer, T its temperature, and t 
that of the ait at the lower station. 

//, T"', t\ the same at the upper station. 

We have tlicii the following equation : 

2 = log. (yj) . G0158-39 feet. (1 + -0028371 . cos . 2 4 .) 

In this«^equation H ^ //' + N f — - j. 4 / represents the la- 
titude: , the radius of the earth, = 20881 129‘44 feet : and we 
may put in the i)lace of in the second member, its approximate 
value, namely, the second member itself without the last factor. 

1 have reason to believe that it is not easy t^ find another 
mode of proceeding, or to represent the algebraical quantities 
by a smaller apparatus of figures. Now though the calculation 
may neither be very intricate nor very long, it will still try the 

! )atience of those who have ^ great number of heights to caicu- 
ate at one time ; and barometrical operations are themselves of 
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»o expeditious a, a^ure, that quickness may be regarded%s a 
suitable condition in the calculation. « 

I have determined, therefore, to make a slight sacrifice of 
rigorous exactness in order to afford philosophers the advantage 
of knowing the result of an observation in less time than would 
otherwise have^been required. My mode of proceeding consists 
in regarding as constant the fourth factor of the above formula, 
by giving it the value* which it would have at an elevation of 
about 9842 feet, at lat. 45®, and at a mean temperature of 15® 
centigrade. For this purpose it will only be necessary to replace 
the factor in question by an augmentation in the coefficient cal- 
culated according to the supposition just made. The formula 
will then become,* 

as =3 log, 60345*4 feet . (1 4- *0028371 . cos. 2 tj.) 

( 1000 + ~ 

1000 j' 

This formula without doubt is not rigorously exact ; it exag- 
gerates a little lessei heights, and diminishes a little those which 
exceed 9842 feet. We have only to inquire into the extent of 
this inaccuracy. For most elevations it will be much under 
3 feet ; and we must go to the equator, and ascend Chimborazo 
to find 8 feet difference between^ the results of the approximate 
and exact calculation; and <S feet are, relatively to the height of 
Chimborazo what about half a foot is to most ordinary elevations ; 
a quantity too small to be indicated by the instiuinents, and 
covered in the uncertainty of observation. I, therefore, see no 
reason for abandoning a mode of proceeding so convenient, and 
I have never employed any other to arrive at results whose 
exactness has been proved by the test of geometrical measure- 
ment ; but what above all recommends it is, tliat M. de Laplace 
himself has not disdained adopting it in the third edition of his 
** Systeme du Monde, and that M. Biot has made it the basis 
of his barometrical tables, by deducing my coeflicient 60348*4 
from his own 60135, by a mode of analysis peculiar to himself. 
When, however, we possess a formula of such an order as that 
which we owe to the author of the “ Mccanique Celeste, we 
always rep'et the want of being able to represent in c;aIculation 
the lesser quantities. M. Oltmanus has been unwilling to neg- 
lect those which I have, and he has ^improved niy suggestion by 

taking into account the variations of but neglecting as I do 

the small products which refer to the variation of the latitude, 
and ths^ of the temperature. His method is as follows : we 
have allowed that in the last factor of the formula, the value of z 
might be represented by the second member of the equation 
without this factor. In this expression, the Constant coefficient 
bein^ireduced into toises, and a mean value being given to the 
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'H-' / h\ 

other terms, it will be redaced»to log. 1 g >, 10000 toises very 

neariy, and the last factor of the formula will be : 



iuOOu 


Under this form the last factor has only a single variable 
element; namely, log. It becomes then very easy to cal- 

culate, and to reduce into an auxiliary table, .This M. Ollraann’s 
has done in the barometrical measurements of M. Humboldt, 
p. 71. 

But it was possible to go still further, and I have attempted in 
my turn to improve upon the method of M. Oltmann's by the 
same means of wliich he has taught us the use. 

In examining his supposition, I observe that it is only rigo- 
rously exact lor the mean temiperature of 15® at the equator, and 
15*7® at lilt. 45®. Elevations ar^ often to be measured at a tem- 
perature very different from this, and I have thought it necessary 

.2(/ + O 


to take into account in this factor the variations of* 


1000 


It 


will suffice for this purpose to suppose the coefficient 60458 suc- 
cessively diminished and increased by quantities corresponding 
to different temperatures, and to transform the table of 
manu's to one of double entry, having for its arguments 

and 2 -f /') ; that is to say, the difference of the loga- 
rithms, and the double sum of the thermometers. 

In this way there is nothing neglected in the correction for* 
the diminution of gravity, except the part belonging to the lati- 
tude, or 1 4- ‘002857 1 . cos. 2 4'- But taking it from the mean 
latitude to the equator, it only afiects the factor as if there were 
a variation of 0*7® in tlp^ temperature, which is altogether insen- 
sible, since a variation of 2‘5® only affects it by a tfnit in the 
fifth decimal place of the logarithm of tlie con'eciion. 


Use of the Tables, 

The whole operation of using the tables will be sufficiently 
obvious to those who have had the least practu:e^ in matters of 
this kind ; but some explanation is necessary for the sake of 
those who are less versed in such operations. 

The operation is simply this : we suppose the barometers to 
have been well compared together, and the thermometers divided 
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with the centigrade scale. It is indifferent by what scale the 
barometers are divided, so lon^ as the two instruments have 
similar scales, and the units of the division are again subdivided 
into decimal parts. The observed readings off of the instruments 
are to be first written down. The logarithm of the height of the 
lower barometer is then to be taken from the ordinary tables. 
It is at this point of the operatioix that it is convenient to proceed 
to the correction for the temperature of the instrument. The 
table (No. 1) gives the logarithms of these corrections for degrees 
and tenths of the centigrade thermometer. The difference is 
positive when the lower barometer is the warmer, which is the 
most common case ; and negative when the upper. This table 
gives the logarithm to be added to that of the lower barometer 
to reduce the instruments to the same temperature. We then 
proceed to take the logarithm of Ihe upper barometer, and the 
difference of theSe is the number proportional to the difierence 
of elevation, which we have now to reduce into absolute 
measures. ♦ 

This conversion is effected by multiplying this difference by 
the coefficient, accompanied by the corrections belonging to the 
mean temperature of the column of air, the latitude of the plaee, 
and the diminution of gravity in the vertical dirtc ^on. 

We begin by taking the logarithm of the difference of l.ga- 
rithms ; to this is then added, 

1 . The logarithm of the constant coefficient for lat. 45^ ^educed 
to that sort of measure in which wo wish to have the result. By 
keeping this primitive coefficient ,se*parat(, fro/n 'lie modifications 
introduced by the latitude, we have a faciLty of calculatiLg 
heights in any measures, or of altering th coellicleul if it should 
be found necessary. 

2. The correction for the latitude. This lujed only be calcu- 

lated for intervals of : a greater degree of exactness would be 
superfluous. (Table 2.) < 

3. The correction for the vertical diminution of gravity. 
.(Table 3.) 

(For the details of these operations, see the remarks and 
examples accompanying the tables.) 

In the table of this correction, the first two decimals of the 
difference of logarithms in the vertical, and intervals of lO'^ of 
the thermometer in the horizontal column, are sufficient. The 
mean differences belonging to each column afford the means of 
calculating to the third decimal, or* to intermediate degrees of 
the thermometer if we wish. This is generally unnecessary, but 
these differences have another use, which we shall see as we 

^ correction for the diminution of gravity supposes the 

lower^^barometer to be at the level of the sea. So long as the 
inferior station is ranch elevated, the correction regulated from 
ibis point of departure becomes insufficient to apply to the other 
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station; and geometrical exactness requires that we should 
augment the correction in proportion to the height of the sta- 
tion ; but it must be allowed that cases where this is necessary 
are very rare, and its effect on the exactness of measurements is 
very inconsiderable. If the lower station be much elevated, we 
shall rarely have a great height to measure above it ; if but 
little, we shall have only a very small correction to make ; so 
that the small quantities which* it introduces into the calculation 
will generally be covered by the uncertainty from which no 
observation is exempt. 

However, the learned coadjutor of M. de Humboldt has been 
unwilling to neglect this correction ; and we find in the hypso- 
metrical tables which he has just published, a small table of 
quantities to be added to the measured heights according to the 
absolute elevation at which the lower barometer is placed ; an 
elevation sufficiently lrjthca(e<l by that of the^column of mercury, 
I have borrowed iVonu Inni this table, merely transforming It into 
logarithms to agree with the system oficalculation which I have 
adopted (Tabled), Tl .0 visions of the barometer in the first 
culitmn are suffieienlly for the degree of accuracy required ; 
if greater evarp'f ss In .xesired, it may be sufficiently attained 
by ineaus ofth. ^ J' r .'’ o^Miflerences. 

It j :dk4 ’ • ;/ account the mean temperature of 

iitn coiiun or aii Jh' ihode of effecting this correction 

r xt^emely simple. The double sum 
{•( "lie "h-.m^ are P * ; . i ' e positive or negative as it is above or 
f. -oeratioii is obvious from the following 

example : ^ 

l.et 2 v/: -«-/')=: + 40; we have *» 1;040 

]{• it be - • t .’.ecomes = 0-960 

For the logarithms i/i thi nrmbers, the observer will at once 
refer to the commoji tables. To have given a table of them 
would have been merely n superfluous transcription. 

The sum of the five logarithms thus obtained, and which it iB 
convenient to write in a column for addition, is the logarithm of 
the elevation required, expressed in measures of the same kind 
as those to which the constant coefficient has been reduced. 

It is obvious then tliat this slight operation is mucli easier to 
perform than to explain : it is reduced to transcribing numbers 
previously prepared. No i^auxiliary calculations — no taking of 
proportional parts — no interpolations are requisite. My t^Ies 
ore constructed in such a form as to furnish at once all the frac- 
tions w hich are worth taking into account. They cannot nossess 
this advantage without some want of brevity ; but it is 
of great indifference for the tables to be somewhat long, while it 
is|by no means so that the calculation should be short, clear, and 
easy to verify in all its parts. In the method which I recommei^ 
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the observations being prepared, as in all possible methods they 
must be, there are literally only \wo operations to perform; a 
subtraction and an addition; for surely no one will consider 
worthy the name of an operation the slight trouble of searching 
in the tables for numbers already calculated. 

It remains for me to point out the resources which these 
tables present in those cases, assuredly very rare, where an 
observation may be made in circumstances not included within 
the limifs of the tables. 

We should not be surprised, for Instance, if the prodigious 
height to which M. Gay-Lussac was elevated in nis aerial 
voyage, should not be comprehended in the table for the vertical 
diminution of gravity ; but it is easy to provide for such a case 
by means of the differences placed at the bottom of the column. 
I obtain the logaritliin belonging to thtj logarithmic difference 
0*36 in the column 4- 40, by adding ten times the mean differ- 
ence 129’7, or 1297, to the logarithm 0*0014(358, which belongs 
to the difference 0*26 in fhe tabic. 

In the same way, \\'heri we measure very small heights, the 
double sura of the thermometers may sometimes exceed the 
limits of -the table. Tlius, for example, if the double sum be 
107, and the logarithmic difference 0*005, I extend the series 
corresponding to that difference toHhe column of 110° which is 
wanting in the table, by adding t{'e mean difference 108*9 to tlie 
logarithm 0*0012003 in the column of 100°. This difference 
must be subtracted if we wanted a number in the colunm of 
— 20 ; but this excess of precision in small iieights will readily 
appear useless. We may confine ourselves to the logarithm in 
the nearest column to that which is wanting. 

The* observation of Gay-Lussac makes the first table for the 
temperature of the instrument equally insufficient. But with 
what tables, if we except the logarithmic, will not this, in such 
cases, happen. The dilFerence of the thermometers was 40*3°; 
the table only extends to 3U°. We may supply the deficiency 
without sensible error by adding to the logarithm answering to 
30° that which anfiswers to 10*3°. But it would be both as expe- 
ditious and more convenient to correct directly the height of the 
colder barometer by means of table No. 4, which gives the aug- 
mentation corresponding to a difference of temperature Jrom 1° 
to 10®; iih many cases this iqay probably be the preferable 
method. 

It has also another advantage. JVT. Daubuisson has recently 
proposed to add to the correction for the temperature of mercury 
a second correction for the dilatation of brass, when we employ 
l^^romejters whose mounting is made of this This correo- 

»»tion is very small, for the dilatation of brass is only about the 

tenth pftirt of that of mercury ; namely, nearly — for I**. But 

for the sake of exactness nothing should be neglected, and the 
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proposition of M. Daubuisson deserves to be received. Table, 
No. 4 , renders this correction extremely easy: the whole opera- 
tion is reduced to diminishing by a tenth the number whicn the 
table gives for mercury. 

The correction for the dilatation of brass always diminishes 
the correction for the dilatation of mercury^ and eyen in the case 
where we reduce the temperature of the warmer to that of the 
colder barometer. In fact, the pyrometrte variation of the scale 

} )roceeds in an opposite direction to that of mercury. If heat 
engthen the scale, the column of mercury is measured by a less 
number of divisions : if cold contract it, by a greater. In the 
first case, the quantity to be subtracted from the height of the 
mercury is diminished by the quantity to be a^^ded to Uie length 
of the scale. In the second case, the quantity to be added to 
the height of the mercury is diminished by that w^hich is to be 
subtracted from the length of the scale. Tins rule must not be 
forgotten, if we adopt the plan of reducing all observations to a 
constant temperature, as, for example, V> 12*5®. 

In respect to using tliesc tables, it may be observed, that it is 
altogether indifferent by what scale the barometer is divided, 
provided its lesser divisions be alw ays expressed in decimal parts 
of the integers. 

It is of consequence to tlie accuracy of barometrical measure- 
ments, to have barometers in ^wliich the mercury stands at its 
real and absolute elevation. In instruments of tne cistern con- 
struction, this is never the case. The column is depressed 
owdng to the force of capillarity, which is the more considerable 
in proportion as the diameter of the tube is less : it exceeds 
•039 inch in tubes whose interior diameter is frqm*i9 to *20 
inch. M. de Laplace has calculated a table of these depressions 
which is here given. In order to use it, we must measure accu- 
rately the interior diameter of the tubes we employ, and add to 
the height of the mercury, the quantity in the table, answering 
to the number nearest the given diameter. 

The method of calculation just explained, although very expe*j* 
ditious, maybe, perhaps, somewhat less so than methods founded 
on tables specially adapted for giving the result at once, and 
particularly if such tables are carried to such an extent as to 
dispense^ with all interpolation ; but it will always retain the 
advantage of a greater generality, and it appears to roe to recom- 
mend itself not only by the exactness and facility with which it 
is performed, but above all'by the convenience which it possesses 
of being equally suited to calculators of all countries ; and of 
admitting any alteration which it may be judged necessary to 
make in the constant coefficient. 4 

These considerations, however, diminish nothing of the merit* 
of many very ingenious methods which haye been substituted for 
the logarithmic but of these the most remarkable for brevity , 
have necessarily the fault of leaving to the charge of tli^ 
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observer the lesser calculations incident to them, which I have 
Made it my business to supersede ; and all these iiiethods have 
the inconvenience of requiring the exclusive use of certain mea- 
sures, or obliging the calculator to go through reductions which 
greatly lengthen the operations, and multiply the causes of 
error. The logarithmic method is perfectly independent of dif- 
ferent systems of measures. The observer must, it is true, burden 
himself with a set of .logarithmic tables, but it is very easy to 
separate* that part of them which contains the series of numbers 
wanted, and this joined with the tables here given can never be 
considered a great incumbrance to a traveller who takes the 
trouble of carrying a barometer to the summits of mountains. 

♦ Isolated Observations, 

With respect to the decrease of temperature as wc ascend in 
the atmosphere, liotJjing seems certain. Near the surface of the 
earth, the decrease of temperature is commonly very slow ; some- 
times however very rapid-. The rate of decrease is commonly 
accelerated at a certain height, and the maximum of accelera- 
tion is found in a stratum of air whose absolute elevation seems 
to vary with the climate. Near the equator, M. de Humboldt 
has found it between 8,200 and 11,480 feet. Ju the Pyrenees, 
I have found it between 6000 and 1)000 feet : above this, it pro- 
ceeds again more slowly ; and this general disposition of circum- 
•tances is again modified and disturbed in a thousand ways by 
the influence of seasons, of situations, of winds, of ascending and 
descending currents, of the sun, clouds, rain, ; so that when 
we form an opinion of the rate of decrease from observations at 
two or three points of a measured scale of elevation, we com- 
monly find the law defective for all intermediate points. The 
supposition of an uniform decrease adopted in all our formulae is 
a mean value which accords with the greater nun>ber of cases, 
and holds, as it were, an even balance between a multitude of 
opposite results. This supposition is in all respects sufficient to 
answ'er the purpose for which it is chiefly wanted, the measure- 
ment of inountaiBS ; about which the air subjected to tlie reac- 
tion of the earth, exliibits effects very different from those pro- 
duced in its stale of absolute independence; and as far as obser- 
v,ation has yet gone, this mode of proceeding is justified by the 
accuracy of our measurements, as well as recommende’d by its 
simplicity. 

The extreme irregularity which affects the decrease of tem- 
perature In the stratum of' air next the earth, is one of those 
obstacles which must always present themselves in any attempt 
to determine tdevations exactly, without corresponding and 
.simultaneous observations of the barometer and thermometer. 
It may not be useless to make a few remarks on observations of 
this kind, as more confidence has been reposed in them by some 
jdalosophers than they appear to me to deserve. 
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I have collected a number of observations running through a 
scale of nearly 21,000 feet of elevation, and at temperatures 
varying from — to + 28^. Now whatever law of decrease 
we may have deduced from theory, from the abstract constitu- 
tion of the atmosphere, &c. it will be impossible to make it agree 
with these results. Slow and rapid diminutions of temperature 
accompany indifferently both^ great and small elevations ; we 
find them taking place indiscriminately in the higher, middle, and 
lower regions olthc atmosphere; ana at fill degrees of Ijeat and 
cold. Yet these are good observations, and have furnished in 
general very exact measurements, and many of them con- 
tirmed by geometrical determination. And they are moreover 
the same sort of observations which we commonly make, and for 
which our barometric formulm are construct^fc^i. The measure- 
ments are found accurate, because the thermometer consulted 
at the lower station has eliminated an unknpwn quantity to 
which no theoretical considerations could haVe assigned a deter- 
minate value. A corresponding observation at the base of the 
column is a fixed point ot departure; the extremes of the temper- 
ature being once known, correct the calculation ; and although 
the decrease of temperature generally undergoes, in the same 
column of air, irrcgnlarities occasioned by a multitude of acci- 
dental causes, which by turns retard and accelerate it, and is 
sometimes inverted ; yet an arithmetical mean taken between 
the extreme temperatures so w^ll covers these irregularities, that 
the exactness of the measurements is not at all aftected. 

It may sometimes happen that we have not corresponding 
observations ; aud wlien we curry a barometer, we are aesirous 
of deducing at once from it nearly the absolute elevatibn of the 

E lace. The expedient hitherto most commonly •adopted has 
een to compare the observed height of tiie barometer with its 
mean height at the level of the sea ; but in this method there is 
always an inrierent fault: we compare an insulated observatiojg 
with the mean of a great number of observations. The compa- 
rison will only be just in the single case when the barometer 
happens accidentally to be precisely at its mean height; iu* 
general, it may be considerably above or below^’it ; there is then 
only one chance in favour of the accuracy of the measurement j 
that is, by allowing for the diminution of temperature according 
to the approximate elevation, and the error in this correction 
happening to compensate the .former : if, howevet, the two 
errors instead of compensating each other, accumulate, the appa- 
rent amelioration of the calculation will have no other effect tnan 
to increase the inaccuracy. We may, however, proceed thus ; 
Suppose the mean height of the barometer at the^ level of the sea 
to be 30*03437 inches at a temperature of 12*5^, a supposition 
adopted by most philosophers from the observations of Sir G, ' 
Shuckburgh. I commence by reducing my observation to the 
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nwsae temperature by means of Table 4 ; I then take the differ- 
ence of the logarithms : this gives a basis for finding the proba- 
ble temperature at the lower station according to the most ordi- 
nary law of decrease. For this purpose it will* suffice to reduce 
the difference to these decimals, and multiply it by the constant 
number 122. The product expresses in degrees and decimals, 
the quantity by which we must augment the temperature indi- 
cated by the higher therniometei^to get approximately that at 
which t|^ lower ought lo stand/ By this means the correction 
for the lemperatnre of the air is applied. 

The factor 122 expresses the mean rate of decrease as deduced 
from the collection of observations before-mentioned, and agrees 
with the law of decrease adopted by some philosophers from 
theory ; but though this may inspire some contideiice in the 
observations uporl Mffiichthe value of that factor depends, yet it 
inspires none for this mode of measuring heights. I find that 
this method does not sufficiently correct the deviations of the 
simple method ; and moreover the errors instead of compensat- 
ing each other, are almo^^t always on the same side, and tend 
generally to diminish the real height. 1'his tendency is remark- 
able ; it has little to do with tlie decrease of tcmperatiue 
assigned ; for we perceive it equally in the uncorrected method. 
It rather concurs with, other circumstances to make me suspect 
what has been most generally considered the mean height of the 
barometer at the level of the sea. If I can sufficiently confide in 
my own observations, this mean <s taken too /o?r. If it be raised 
to 30*089 inches, for the hour of noon, and temperature 12*5^, 
there will be rather more equality between Oie chancch of error 
in the djUcrent modes of calculation in which this moan is 
eiimloyed. 

But whatever may be the corrections which we may apply to 
the approximate methods which have caused this digression, 
they Mull be always very faulty methods. We sh:?ll never have 
recourse to them but with distrust, and only in order to estimate 
within about 30 feet, the elevation of a place when we have no 
means of obtaining a more precise determination. The baro* 
"meter after all dqps no more towards the measurement of heights 
without corresponding observations than the repeating circle 
without an exact determination of distances. 

Mode of conducting the Ohse^vafions. n 

To understand the theory of barometrical measurements is'by 
no means difficult : it is even stdl easier to learn to calculntc the 
observations well, but the most difticult thing is to perform them 
well. Very skilful persons have often given extremely deficient 
observations, well from want of good instruments, as of good 
methods; and always from having considered as more easy than 
it really is, what appears to be a very simple physical experi- 
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Statement shovnng the Fall of Rain at Bombay in the last Six 
Years, measured with Howard^s Pluviometer, 


Year. 

June. 

.July. 

August. Septemb, 

October. 

- 

Total. 


Inches. 

Inches. 

Inches. 

Inches. 

Inches. « 

Indies. . . 

1817 

4.V72 

23-67 

9-214 

24-87 



1818 

22‘54 

17-69 

28-45 

10-39 , 

2-07 

81%' 

1819 

15*95 

30-66 

20*24 

10*11 

0-14 

77*1%^ 

1 820 

IS‘82 

28*37 

19-49 

10‘66 

— 

77'3l»^ 

1821 

1518 

20*60 

28-52 

1 1 

0-40 

82-99 

’* 1822 

29-21 

26*59 

33-8.3 

1 22-lfi 

0*82 

112-61 




Article V. 

An Account of some Experiments with the Prism, 

By S. li. Kent, Esq. MGS. 

(To the Editor of the Annals of Phi/osophi/,) 

DEAR SIR, VarpGntfr'*8 Ilall^ *fuhj 16, 1823. 

In offering to you the following details of a few simple expe- 
riments with the prism, I am not Impelled by the belief that they 
may prove of any practical utility, or serve to throw any new 
light on the doctrines relating to colours, to which I have given 
little or no attention myself ; they will, however, evince that this 
instrument affords the means of passing a few hours very agree- 
alffy. Leaving to others more conveisant with such pursuits to 
look into them for any instruction they may possibly afford, I 
cannot however refrain from noticing the following experiment 
made by Dr. Wollaston, Phil. Trans. 1802, vol. 92, p. 2 : — 

If a beam of daylight be admitted into a darkroom by a 
crevice l-20th of an inch broad, and received by the eye at the 
distance of 10 or 12 feet, through a prism of flint glass, free 
from veins, held near the eye, the beam is seen to be separated 
into the four following colours only: red, yellowish-green, blue, 
and violet.’’ 

My seventh experiment, however, tends to the reduction of 
the prismatic colours into three prfrnary ones, wanting the blue 
one observed by Dr. Wollaston. 1 beg to add that 1 am not 
aware that any one* of these seven experiments have hitherto 
been made, or described by any other person, and am, Sir, 

Your humble servant, 

S. L. Kent. 

P. S. Lshould add that the prism used in these experiments 
IS five inches long, and the side planes one inch broad : tlie lens 

i2 
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is six inches in diameter, having a focus of two feet three inches ; 
and I may mention, that I found it requisite^that the diameter 
of the lens should exceed the length of the prism in order to 
insure a good spectrum. 


Exper. threw the colours of the prism on a screen, 
eleven Ihet distant, ^d having placed the lens between them, 
and only two inches from the prism, 1 found the prismatic 
colours magnified, and in the same order, to the dimension two 
feet six inches in width, and one foot three inches in depth. In 
this case the sun’s rays were admitted through a Venetian blind; 
but when admitted through a hole in a shutter of five inches by 
four, the dimension was only two feet by nine inches. 

Exper. 2. — Having placed the lens at the distance of two feet 
six inches from tjie prism, the figure of the prism w'as clearly 
defined, but without exhibiting any prismatic colours whatever 
on the screen. * 

Exper. 3. — I placed the lens three feet from the prism, which 
produced only the figure of the prism having the violet ray at 
the bottom, and the yellow above. 

Exper. 4. — When the lens was five feet from the prism, the 
figure of it was distinctly seen with the prismatic colours 
reversed. 

Exper. 5. — I placed the lens behind the prism, and threw the 
sun’s rays on it at its focal distance two feet three inches, when 
the prismatic colours were increased, both in brilliancy and mag- 
nitude^ considerably more than in Exper. 1 . ‘ 

Exper. (). — I put the lens within the focal distance of the 
screen, wKen a small figure of the prism was seen very bright, 
but without any prismatic colour. 

Exper. 1 . — Vlaving placed the lens as in Exper. 2, when no 
prismatic rays were produced, but a perfect spectrum of the 
prism in a strong white light ; I then placed another prism in 
the focus of the lens, and to my surprise it produced three 
colours only, viz. yellow of a greenish tint, red, and deep violet. 
Wishing to ascertain if those three colours were neutral, 1 tried 
them with a third prism, and found not the slightest alteration; 
and having placed a card so as to receive them, I found, on giv- 
ing it a»whirling motion, that the colouftj were entirely lost. 
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Crystalline Forms of Artificial Salts. 1 19 


RonM, orM' 97"^ 10' 

l^onM' * 88 80 

P on e, or e' 128 15 

P on fl. 134 50 

P on A 100 47 

P on f' 122 45 . 


Gallic Acid. 

These ciystals, which were prepared by Mr. R. Phillips, and 
are very minute, have one distinct cleavage parallel to the plane 
P, and apparently another parallel to M. 

The primary form is a doubly oblique prism, 
and the measurements are as follows : 

P on M 95° 00' 

PonT 126 20 

M on T 84 00 

Ton A' 160 00 ♦ 

/vonM' 116 00 

Poll A about 116 00 

A on M' about 150 00 

(b is a very dull plane.) 

Oxalic Acid. 

The primary form is an oblu^ue rhombic Bg. K 

prism. There are distinct cleavages parallel to 
the planes M and M', but I have not observed vf 
any other. The cfystals are usually attached 
by one of the lateral ends of the. figure, in 
consequence of which the planes P, a, and 
c, appear like lateral planes of a prism, and 
M, M", as its dihedral termination. 

Fig. 1 exhibits the common form of the 
crystals ; and fig, 2 a modified form which Fig. 2. 

sometimes occurs, and not unfreqnently with 
only one of the plaiujs e apparent at the late- 
ral extremity, the other not being visible. 

P on M, or M' . . . . 98° 30' 

M on M' 03 5 

Vi9na ;... 129 20 

P on c' 103 *15 

P on e, or e' 407 00 

Citric Acid. 

Cleaves readily parallel to the planes M, M', and A, of the 
annexed figure, but I can observe no cleavage in any other 
direction. 

From the character of the secondary plajnes, the primary form 
is a right rhombic prism, and the measurements taken chiefly 
on a crystal I received from M. Teschemacher, are nearly those 
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which follow. The crystals, however, so speedily lose their 
brilliant surfaces 'H^heu exposed to the air, or evj^ when inclosed 
in a bottle, that the measured angles of the secondary faces are 
less to be relied upon than those afforded by the cleavage planes. 


M on M' 

lor 

M on /t 

129 

M on fif. 

163- 

gOA/ 

...... 134 

a on . ...... 

Ill 

a on b 

161 

h on c\ 

139 

h on cu 

121 

Cl on Ca. . 

161 

c« on c'a ...... 

117 


30' 


15 


23 


45 

50 

30 

,.'vy 

45 

l-i.- 

16 


30 


30 



Sulphate of Iron. — Sulphate of Cohalt.* 

The crystalline form assigned by the Abbe Ilaiiy to sulphate 
of iron is a rhomboid ; But it was, I believe, first observed by 
Dr. Wollaston, that its true form was an oblique rhombic prism. 
I do not find any published account of the 
ordinary figure of the crystals, or of the 
measurements of the planes ; and as its 
form approaches very nearly to that of sul- 
phate of cobalt, 1 am induced^ to give the 
measurements of both substances in refer- 
ence to the annexed figure. 

In sulphate of cobalt another plane some- 
times appears as fa, which measures about 
124^ with P And in both these sulphates 
there are also other planes a and e, which occur on some of the 
crystals. 

Sulphate of iron. Sulphate of cohalt. 


P on M, or M' 99° 20' . . 99° 45' 

M on M' 82 20 . , 82 20 

Pone, 153 00 .. 152 45 

Ponea 123 55 . . 122 55 

Pona, 159 00 . . 0 0 

P on 136 10 . 135 65 

Poo c' 119 15 .. ns 53 


Chromate Potash, 

The primary form has been determined from some very perfect 
and brilliant crystals which I have received from M. Teschema- 
cher, and the measurements given below h^e very nearly coin- 
cided on several of these. 

There is a distinct cleavage parallel to the plane A, bat appa- 
rently in no other direction. The primary form inferred from 
that of the crystals, m: shown in fig. 1, is a fight rhombic prism, 

* Foi tUis salt 1 am indebted to iMr. Cot^. 
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Article VI. 

On the Crystalline Form of Artificial Salts. 

By H.J. Brooke, Esq, FRS. . 

iCotliinuedfrom p. 4S.) , ^ 

t 

The crystallographlcal characters of natural and artificial pro- 
ductions appear to nave received less general attention than the 
other branches of science connected with mineralogy. 1 have 
already alluded to the inadequate descriptions of crystalline 
forms contained in Dr. Henry’s excellent work on Chemistry ; 
and I may refer to another recent and valuable publication 
which happens to lie before me, Dr. lire’s Dictipnary, for abun- 
dant evidence of the neglect which the crystallographical cha- 
racter has experienced among chemists of the first rank. 

Crystalline forms which are incorapafible with each other are 
frequently quoted in these works as belonging to the same sub- 
stance ; and sometimes those forms are described in terms to 
which no very definite meaning can be attached ; as where Anda- 
/lisilc is said, in Dr. lire’s work, to crystallize occasionally iu 
rcctnu^yular four-sided prisms verging on rhomboids. 

The crystalline form of morphia is given in Dr. Henry’s work, 
on the authority of three dillerent chemists, as a rectangular 
prism with a rhomhoidal base ; as a regular paralklopiped with 
oblique faces ; and as a four-sided rectangular prism ; and Dr. 
Dre quotes the form given by Choulant, as a double four-sided 
pi/raniid with square or rectangular bases. The first of these 
forms is impossible, unless we suppose the base oblique to the 
axis of the prism, and then it is incompatible with the third and 
fourth. The second is not very intelligibly described. The last 
two are not incompatible widi that which is given below. 

If we inquire into the causes which have occasioned this neg- 
lect of a science, not really difficult in itself, vje shall perhaps 
find that it is owing chiefly to the very profound manner m 
which it has been treated by the late Abbe Haiiy, in whose 
hands the subject first assumed a strictly scientific form. His 
complicated i^nalytical .operations were probably repulsive to 
most readers, and so much so, tliat even in France \here are 
scarcely, as 1 have been very recently informed by one of his 
friends, a dozen persons wlio have followed hiin in his re- 
searches. 

Another cause of the little acquaintance which appears gene- 
rally to exist with even the forms of crystals, may, j)erhaps, be 
traced to the nomenclature wliich the late Abb£ established to 
designate them \ by this they were presented to the reader as 
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independent rather than as related forms, and the mind was 
thus led away from the consid^ation of their relations to each 
other, rather than assisted in comprehending them. 

It is probable that the study of crystals will be much assisted 
by a general series of forms, serving as a type, with which 
ail the crystals of different substances might be readily com- 
pared. This series I have attempted to supply in the volume 
already alluded to, which contains tables of all the modifica- 
tions of which the simple crystalline forms are susceptible. 

The letters placed on the figures which accompany these 
remarks correspond with those used in the tables here refer- 
red to ; and by means of these, the reader may trace the 
relations of all the planes on these figures, to the simple primary 
form from which *they are supposed theoretically to be derived. 
I have, therefore, omitted, in most instances, to give a figure of 
the primary form of the substances described. 

Morphia. 

These crystals are very minute, and have 
only one cleavage that I can perceive, paral- 
lel to the plane //. The primary form is a 
riglu rhombic prism, only the lateral planes 
of which appear on the crystals. For these I 
am indebted to Mr. R. Howard, of Stratford. 

M onM' 127^ 20' 

Mon A 116 20 

Aciic 132 20 

c on c' 95 20 

Tartaric Acid. Fig. I. 

The crystals from which this form has 
been determined, were also given to me 
^by Mr. K. Howard. I have not suc- 
ceeded in cleaying them, but the primary 
forin is an oblique rhombic prism. Fig. 1 
exhibits the crystal as usually modified, 
with the planes symmetrically placed. 

Fig. 2 exhibits the same modified form, 
with the planes irregularly disposed as 
they appear in most of the crystals, the 
corresponding planes in both being marked 
with the same letters. TJiis affords an- 
other instance of irregularity, which ren- 
ders it aiot easy immediately to perceive 
the relations of the several planes to each 
other. 
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other, appear in the form of veins, or are elevated by elastic 
powers. , 4 , 

We need not be surprised, that, notwithstanding the great 
assistance which our geological information derives from inqui* 
ries, having whole countries for their object, an extensive class 
of phainomena (with which I venture to entertain this assembly), 
has been treated, during so long a period, in a confined manner; 
the points of comparison bein^ more difficult, and, I might say, 
more troublesome to find. Whatever Ve believed we knew, 
until the end of the last century, respecting the form of volca- 
noes, and the action of their subterraneous forces, had been 
derived from two mountains of the south of Italy, — from .Etna, 
and from Vesuvius. The first being more accessible, and hav- 
ing, like all low volcanoes, more frequent eri^tions, has served 
for a type, according to which a whole distant world, — the 
powerful volcanoes of Mexico, South America^ and the Asiatic 
Islands, has been considered. Such a method recalls to our 
remembrance the shepherd of Virgil, jrho expected his narrow 
cottage to contain tlie ideal of the eternal city, imperial Rome, 

A careful examination of the whole Mediterranean, and princi- 
pally of its easterly islands and shores, where mankind first 
awakened to mental culture, and to noble feelings, might cer- 
tainly have dispelled such a narrow idea of nature. Out of the 
deep bed of the sea, among the Sporades, rocks of trachyte have 
arisen, like the Azoric island, *wliich has thrice reappeared dur- 
ing three centuries, the intervening periods being almost equal. 
Betw'een Epidaurus and Troezene, near Methone, the Pelopon- 
nesus has a Monte Nuovo which has been described 1^ Strabo, 
and seen by Dodweli, higher than the Monte Nuovo of the 
Cainpi Phlegriei, near Baia; perhaps higher tha»the new vol- 
cano of Xorullo in the plains of Mexico, which I have found 
among a thousand basaltic cones, raised out of the earth, and 
still smoking. In tlie bason of the Mediterranean Sea also, the 
volcanic fire bursts forth, and not only from permanent craters, 
from isolated mountains which preserve a lasting communicatiou 
with the interior of the earth, like Stroinboli, Vei^iivius,and^Etnaf 
— on Ischia, near the Epommus, and also, as it would appear from 
the reports of the ancients, near Chalcis in theLelantic plains, has 
lava flowed out of fissures w hich have suddenly opened. Besides 
these pltfcnouiena, w^bich have taken place in the period of history 
within the narroAv limits of certain traditions, and which Ritter 
will collect and explain \i\ his masterly Geography, the shores of 
the Mediterranean contain abundant remains of mord ancient 
igneous effects. Tlie south of France shows, in Auvergne, a 
range of hills, in which bc/ls of trachyte occui\alternately with 
cones of eruption, from which currents of lava have descended. 
The Lombardic plain, which forms the innermost bay of the 
Adriatic Sea, surrounds the trachyte of the Euganean Hills, 
where domes of granular trachyte, of obsidian, and ofpearlstone, 
rise, which, passing into eacli other, break through the Jura 
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limestone, but nev«r occur in narrow streams which have flowed. 
Similar evidences of former revolutions may be found in many 
parts of the Grecian continent, *and in Asia Minor, countries 
which will afford the geognost copious subjects for examination, 
when the light once retunis to the land whence it first beamed 
over the western world — when tormented mankind ceases to 
sink under the savage lethargy of the Ottoman. 

I mention the geographical neighbourhood of so many phseno- 
mena, in order to pr8ve, that the bed of the MediteiTanean, 
with all its chains of islands, might have afforded to the atten- 
tive observer, every thing that has been discovered, in latter 
periods, under the most varied forms, in South America, on 
Teneriffe, or on the Aleutian islands, near the polar regions. 
There were accumiilated objects for observation, but tours into 
distant regions, and the comparison of large tracts of country 
within and beyond Europe, were necessary, in order to discover 
what was common' to all these phmnomeaa, and to learq, 
clearly, their dependence on each other. 

By the usage of langhage, which often gives stability and 
respect to the first erroneous views of things, but often, as it 
were, by instinct, distinguishes the truth, we apply the term 
volcanic to all eruptions of subterranean and melted matter ; to 
columns of smoke and steam, which rise sporadically out of 
rocks, as at Colares after the great earthquake at Lisbon ; to 
Salsae, or conical hills of clay wkich emit mud, asplialturn, and 
hydrogen, as those near Girgenli, in Sicily, and near Turbaco, 
in South America ; to hot (Jeyscr springs which rise by the 
pressure of clastic vapours ; and, in general, to all violent powers 
of nature^which have their seat deepiutlie interior of our planet, 
in the Spanish main of America, and in the Philippine islands, 
the inhabitants make a distinction between igneous and aqueous 
volcanoes, vulcanes de figna y dcjdvgo: they apply the first name 
to mountains, which, during violent earthquakes, from time to 
time, eject subterraneous water, and with a dull noise. 

Without denying the connexion betw een the different phamo- 
^xiiena just mentioned, it seems advisable to give a distinct 
language to the physicid as well as to the oryctognostic branch 
of geognosy ; and not to apply the term volcano in one instance 
to a mountain that terminates in a permanent crater ; and in 
another, to every subterranean cause of vojeanic phtenQmena. 

In the fhresent state of the earth, the most common form of 
volcanic eminences is that of isolated cones ; such are Vesuvius, 
iEtna, the Peak of Teneriffe, Tunguragna, and Cotopaxi. I 
have seen tliem of every magnitude, from tlie lewdest hills to 
mountains rising to the height of 17,700 feet above the level of 
the sea. Besides these conical mountains, theje are other cra- 
ters, permanently communicating wdth the interior of the earth, 
situated upon lengthened craggy ranges of mountains, not 
always in the middle of flieir wall-like summits*, but towards the 
eudi md near their declivities. Such is Pichincha which rises 




Fig, 2 represents one of the varieties of intersected crystals 
which occur very frequently among the singKj ones, the nature 
of which will be readily understood from the similar lettijrs 
placed on Uie corresponding planes. 


M on M' 

0 

0 

2G' 

M on h \ 

M' on f/f 

133 

02 

M on Jt, 

.. 126 

17 
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43 
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34, 
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Article VJI. 

On the Comtitution and Mode of Action of Volcanoes^ in difer^ 
ent Part3>ofthe Earth, By Alexander Von Humboldt,^ 

When we consider the influence which scientific travels into 
distant regions, and a more extended geographical knowledge, have ^ 
for some centuries past exerted upon the study ®f nature, we soon 
discover how this influence has varied according to the objects of 
inquiry, which have been, on the one hand, the forms of the organic 
world, aiid, on the other, the inanimate formation of the earth 
the knowledge of rocKs, their relative ages, and origin. Differ- 
ent forms of plants and animals* enliven the earth in every zone, 
as well in the plains, where the heat of the atmosphere is deter- 
mined by the geographical latitude and the different inflexions of 
the isothermal lines, as where it changes suddenly on the steep 
declivities of the mountains. Organic nature gives a peculiar 
physiognomical Character to every zone, which is not the case . 
with the inorganic world where the solid crust of the earth is 
divested of its vegetable covering. Th^same rocks approaching 

* Head before the Hoyal Academy of Scieacee g{ Berlin) Jan, 1^4) 189$^ 
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to and receding from each other in groups occur in both hemi- 
spheres^ from the equator to the poles. On a distant island, 
surrounded by strange plants, under a sky where the well- 
known stars do not shine, the sailor recognises, often with glad 
surprise, the clayslate which is the common rock of his native 
country. 

This independence of the geognostical relations of places on 
the present constituti|p of their climate, does not diminish, but 
only gives a particular direction to the favourable eflTecl upon the 
progress of geology and physical geognosy, which is produced 
by numerous observations made in foreign countries. Every 
expedition enriches natural history with new plants, and new 
genera of animals ; at one time they are organic forms ranging 
themselves with v^ell-known types, and representing to us, in its 
original perfection, a regularly woven, though often apparently 
interrupted texture ^of animated creatures ; at another, they are 
forms which appear to be isolated, as vestiges of genera which 
have been destroyed, or as surprising members of groups still to 
be discovered. Such a variety is not presented by the examina- 
tion of the solid crust of the earth ; it rather reveals to us an 
agreement, which excites the admiration of the geognost, 
between the parts of which it is composed, in the superposition 
of masses of difterent natures, and in their periodical repetition. 

In the chain of the Andes, as well as in the central mountains 
of Europe, one formation seems, as it w^erc, to occasion the 
existence of another; masses of the same character assume 
similar forms : * mountains are formed by basalt and 

'dolerite steep ideclivities by dolomite, porphyry, and quader- 
sandstein ; bell-shaped eminences and high-vaulted domes by 
vitreous trachyte rich in felspar. 

^ In the most distant zones, larger crystals, as it w^ere by inter- 
nal evolution out of the more compact texture of the greater 
mass, aggregate into subordinate beds, and thus frequently 
announce the vicinity of a new and independent formation. 
Thus is the whole inorganic world reflected, more or less clearly, 
every mountaia of considerable extent ; but in order to ascer- 
tain completely the most important pheenomena respecting the 
composition, the relative age, and the origin of the dift’ereiit 
species of rocks, observations from the most distant parts of the 
earth must-be compared together. Problems wdiich had 'appeared 
enigmatical to the geognost in' his mother country are solved 
near the equator. If distant zones do not furnish new species 
of rocks, that is to say, unknown arrangements of simple sub- 
stances, as has already been remarked, they yet teach us how to 
discover the great laws which are every where the same, and 
according to which, the difterent strata of the earth support each 

* In^an imperfect traiiKlation of this paper, which has been forwarded to the llditor 
from the Continent, a word here pccurs which cannot be decyphc'red ; and on account of 
other inaccuracies which it has been necessary to correct, unaided by the original, the 
translation, as now given, is not to be regarded as exact in every particular. 
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the melted substances proceed from the interior of the earth to 
its surface, the more important is it to become thoroa<yhIy 
acquainted with* that structure, by exact measurement %e 
interest attached to this measurement, which has been a parti- 
cular object of my examination in another part oi* the world, is 
heightened by the consideration, that that which is to be mea- 
sured is a variable magnitude. ^ The physiognomy of nature con- 
sists in the change of phenomena tendingpp connect the present 
with the past. In order to ascertain a periodical return’, or the 
laws of progressive natural changes in general, certain lixed 
points are necessary ; and observations carefully made at stated 
periods, may serve for numerical comparison. Had the mean 
temperature of the atmosphere in different latitudes been 
observed for a few thousand years, and the rnean height of the 
barometer at tlie level of the sea, we might now know in what 
proportion the heat of different climates has increased, oi; dimi- 
nished, and whether the height of the atmosphere has undergone 
any changes. Similar points for comparison are required, for 
the variation and the declination of the magnetic needle, and 
for the intensity of the electromagnetic power, upon which two 
excellent philosophers of this Academy have thrown so much 
light. If it be a praiseworthy undertaking of learned societies 
to inquire assiduously into the changes of temperature undergone 
by the globe, into those which take place in the pressure of the atmo- 
sphere, and in the magnetic variation, — it is the duty of a travelling 
geognost, in ascertaining the inequality of the earth ^s surface, to 
consider, principally, the variable height of the volcanoes. What ^ 
1 formerly attemjjted on tlie mountains of Mexico, on tlvs Toluca 
Nauhiampatepetl and Xorullo, and in the Andes of Quito, on 
the Pichincha, I have found opportunity, since fny return to 
Europe, to repeat at different periods on Vesuvius. Saussure 
measured thi§ mountain in 1773, at the time when both sides of 
the crater, the south-eastern and north-western, appeared to be 
of equal altitude ; be found their height to be 609 toises (3894 
feet) above the level of the sea. The eruption of 1794 occa- 
sioned a fall on the south side, which even the unaccustomed 
eye discovers at a great distance. In 1805, I measured Vesu- 
vius three times, in conjunction with M. von Buch, and M. Gay- 
Lussac ; we found the elevation of the northern edge, opposite 
to Mont^Somma, la Rocca del Palo, to be exactly the same as 
Saussurq had before deteniiinedit; the southern edge we found 
71 toises (454 feet) lower than it was in 1773 ; the total height 
of the volcano on the side opposite Torre del Greco (towards 
which side the fire «eei^s to have acted the most powerfully, 
during the last 30 years)", had diminished one-ninth part. 

The cone of aches on Vesuvius bears the proportion of one- 
third to the height of the whole mountain, that on Pichincha is 
as 1 to 10, and that on the Peak of Tenerilfe as 1 to 22; Vesu- 
vius hasi therefore, the largest cone of ashes in proportion, 
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beotosie^ }>robablyi as a low volcano^ it has acted principally 
tiirough its summii^ A few months ago, I succeeded imt only 
in repeating my fom^r measurements on Vesuvius, but also in 
ascertaining the elevation of all the edges of the crater^ This 
work, perhaps, deserves some consideration, for the periods at 
which it was executed include those of the great eruption s from 1 805 
to 1822^ and itis, perhaps, the only admeasurement yet published 
of any volcano whicl|teay be compared in allots parts* It proves 
that the edges ofthe cmters, not only where they evidently consist 
of trachyte, as in the volcanoes of the Andes, but likewise every- 
where else, are much xnore constant phenomena than has 
hitherto been believed. Simple angles of elevation ascertained 
from the same points ate more proper for these examinations than 
barometric^ and trigonometrical measurements. According to 
^ my last determination, the north-western edge of the crater of 
Vesuvius has not changed its form in the least since Saussure’s 
time, a period of 49 years. The south-eastern edge towards 
Bosche tre Case, which became about 450 feet lower in 1794, 
has sunk very little since that time. 

If in the description of great eruptions, in the public papers, 
the completely changed form of Vesuvius has frequently been 
mentioned, if this opinion often seems to be corroborated by the 
picturesque views of the mountain made at Naples, the cause of 
this mistake may be found in the circumstance, that the outlines 
of the edges of the crater have been confounded with those of 
the cone of eruption which is accidentally formed in the middle 
of the crater, upon a bottom that has been raised by vapours. 
Such a cone of ^eruption, consisting of rapilli and slags loosely 
heaped together, has become visible over the south-eastern edge 
of the crater,* since 1816 and 1818. The eruption of February, 
1822, bad so much increased it that it had become from 70 to 
80 feet higher than the north-eastern edge of the crater, Rooca 
del Palo. This remarkable cone, which, at Naples, they w^ere 
accustomed to consider as the true summit of Vesuvius, fell in 
^ with a tremendous noise, during the eruption of the 22d of 
October, so that the bottom of the crater, which had been unin- 
terrup^dly accessible from the year 1811, now lies 850 English feet 
beneath the northern edge, and about 213 feet deeper than the 
southern edge of the volcano. The variable form and relative 
situation of the crater of eruption, the opening of wJ«ch must 
not be taken for the real crater Of the volcano, as frej^^igntly has 
been done, gives, at different times, a peculiar physiognomy to 
Vesuvius ; and the historiographer of that volcano, from the mere 
outline of the summit, and the relativ^ height of th# northern 
or southern side of the mountain, as it is drawn in Hackert’s 
Views in the palace of Portici, would guess the year in which 
the artist made the^sketch of his picture. 

In the night between the 23d and 24th of October, one day 
after the faU of the com of slag^ 400 feet in height^ when small 
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between tbfe Pacific Ocean, and the town of Qnifo^ and which ^ 
has becoTn4^|6elebrated by Bcraguer's ea^st formulk for the 
barometer ; siict also are thi volcanoes thw rise in the plain de 
los Pastes", at the elevation of 10,000 feet. 

All these differently*^ formed summits consist of trachyte, dr 
trap-porphyry, a granular rock, full of cracks ajjid fissures, and 
composed of glassjj felspar and hornblende, 8ut dften containing 
in addition, augite/inica, laminar felsparKind quartz. 

Where the evidence of the first eruption, and where the first 
scaffolding, I might say, has been entirely preserved, the isolated 
conical hills are surrounded by a high wall of rocks forming a 
circus, consisting of superposed strata ; such walls, or annular 
surrounding masses, are cdlleA craters of elemtion ; of these very 
important phoGnomena, Leopold von Buch, first^eognost of 
our times, from whose works I have taken «s[feveral views cen- ^ 
iained in this i>aper, read a remarkable account, five years ago. 

The volcanoes which communicate with the atmosphere by 
means of craters, and the conical hills of basalt and bell-shaped 
trachytic hills without craters, the latter either low like Sarcouy, 
or high like Chimborazo, fofm different groups. A geographical 
comparison shows, in one place, small Archipelagi, or, as it were, 
classed systems of mountains, either with craters and currents 
of lava, as in the Canaries and Azores, or devoid of craters and 
real currents of lava in the Euganeans, and the Siebengebirge 
near Bonn ; or it shows, in other places, single and double 
chains of volcanoes, connected wiin each other, and forming 
tracts of many hundred miles in length, which arp either 
parallel to the direction of the mountains, as in Guatimala, 
Peru, and Java, or in directions perpendicular to th^jlir axis, as 
in the land of the Aztekes, where none but voic&nic trachyte- 
mountains attain the limits of eternal snow, and those, probably, 
have been thrust out of a fissure nearly 500 miles in length, 
which divides the whole continent, from the Pacific Ocean to 
the Atlantic. . ^ 

This aggregation of volcanoes either in single round groups, 
or in double ranges, affords the most determinate proof that 
volcanic effects do not depend upon slight causes existiifg near 
the surfatie of the earth, but that they are gre^ antPdeeply 
founded plijunomcna. The whole eastern pa|;t of the American 
continerfl, which is p8or in metals, is at pres%nt without craters, 
without tochy te, ptobably eveii without basalt. All the volca- 
noes are situated in the pert opposite to Asia, in the meridian 
line of tl|e Andes chain, 1800 geographical miles long; the 
whole of tfie elevated district of Quito is nothing but a single 
volcanic hearth, the summits of which are Pichinoha, Cotopaxi, 
and Tungtfegua* The volcanic fire now bursts forth from one,, 
and then from another of these apertures, ^ich we are accus- 
tomed to consider as separate volcanoes. 

The progressive motion of the fire hdl^ in the space of three 
centuries, turned from north to south. The earthquakes with 



126 M. Humboldt ou Volcanoes. [Avc. 

wlxich ^lis part of the wprld is so terribly visited, furnish remark- 
able evidences of thg^existence o£ subterraneous cojo^manication, 
not only between pantries without volcanoes' was known 
long ago, but even between craters which are far distant from 
each other. Thus the volcano of Pasto,^ situated to the east of 
the river Guaj^ara, uninterruptedly vomited a high column of 
smoke, during^r^ months of the year 1797 ; and this column 
disappeared at the ^ry moment, whfen, the distance of 
nearly 300 miles, tne great earthquake of Piobamba and 
the mud eruption of the Moya, killed from 30,000 to 40,000 
Indians. The sudden appearance of the Azoric island Sabrina, 
on the 30th of January, 1811, w^as the forerunner of those dread- 
ful shocks, wdrich, further to the west, shook, almost;uninterrupt- 
edly, from the mofith of May, 1811, to that of June, 1813, first 
the Antilles, afterwards the plains of the Ohio and the Missis- 
sippi, and at last the opposite coast of Venezuela. Thirty dayvS 
. after the complete destruction of the town of Caraccas, the erup- 
of the volcano of St. Vincent in the neighbouring Antilles 
took place ; at the same moment when this explosion happened, 
on the 3()th of April, 1811, a subterranean noise was heard 
throughout a country of 2200 geographical square miles, or 
47,900 English square miles, in extent. 

The inhabitants near the Apurc, where it is joined by the 
Rio Nula, as w^ell as those of the most distant part of the coast, 
compared this noise to that of artillery. From where the Rio 
Nula falls into the A pure, through which river I came into the 
Orinocp, to the volcano of St. Vincent, the distance, in a direct 
line, is 731 English miles. The noise just viiluded to, which 
certainly was not communicated through the air, must, there- 
fore, chave had a deep internal Jj^ause. Its intensity on the coast 
of the Antillic sea was scarcdly greater than in the interior of the 
country. 

It would be useless to augment the number of examples, but 
for the purpose of recalling to memMOiy a phenometton which has 
^ become historically interesting to Europe, I will mention the 
earthqiiake at Lisbon,' At the same time with this, on the 1st 
of No^mber, 1755, not only were the Swiss lakes, and the sea 
on the'Bwedish shores violently agitated, but even in the easterly 
Antilles, around Martinique, Antigua, and jj^arbadoes, where the 
tide never^exceedif 28 inches, it suddenly rose to 20 feet. All 
these ph'cBnomena prov<^, that the subterran^n powers act either 
dynamically, by producing tension and vibration, as in earth- 
quakes ; or chemically, by producing or altering substances, as 
in volcanoes. They prove, likewise, that these pdv#rs do not 
act from superficial causes, from the exterior crust of the earth ; 
but from deeply-seated causes, from the interi*or of^our planet ; 
extending their simultaneous effects to the most distant parts of 
tb^^e^th, through nssures and empty veins. 

The more ditterent^fthc stri^cture of volcanoes ; that is to say, 
of, those raised masses which surround the canal through which 
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but numerous currents of lava had already ti5wed,.^lie fiery 
eruption of and rapilli^, began. It q|atinued ufiinterrupt- 

edly for twelve days, but was most violent during the first four. 
During this time the ^^tonations in the interior of the volcano 
were so violent, that fhe mere concussion of the air (no earth- 
quake had been observed) caused the roofs to hun# in the palace 
of Portici. In tbyg^.^u^ounding villages of Resina, Torre del 
Greco, Torre del Ahnonciata, and Bosche tre G^e, an interest- 
ipg phoenoinenon was observed ; the atmosphere was so thickly 
filled with ashes, that the most intense darkness overspread the 
whole country for several hours in the middle of the day. The 
people walked in the streets with iiinterns, as is often done at 
Quito w'hen Picliincha is in eruption. The flight ot^he inhabi- 
tants was never more general; currents of lava were less feared 
than a tall of ashes, a phenomenon which wa§ unknown thpre 
with such violence, and in consequence of tlit; relations re||pect- 
ing the destruction of Herculaneum, Pompeii, and Stabim, fiUe(|| 
the minds of the people with frightful images. 

The hot steam which rose from the crater during the eruption 
and passed into the atmosphere, formed on cooling a thick mass 
of clouds, around the column of ashes and fire, 9000 feet in 
height. This .sudden condensation of steam, and, as Gay- 
Lussac has shown, ^ the very formation of the clouds, increases 
the electric tension. Lightnings burst forth in all directions 
from the column of aslics, and the rolling thunder might clearly 
he distinguished from the interior noise of the volcano. At no 
former eruption bad the play of electric charges been so sur- 
prising. * 

On the morning of the 26th of October, a sing4ilar acegunt 
was circulated, that a current of boiling water had issued from 
the crater, and rushed down from the cone of ashes. Mouticelii, 
the zealous aud learned observer of the volcano, soon discerned 
that the rumoiy* had been ocpsioiied by an optical deception. 
The supposed current of water was nothing but a dry mass of 
ashes, which flowed down, like qi^cksand, froui^a fissure in the 
superior edge of the crater. A drought, which had com[4etely 
desolated the flcIdN, preceded the eruption, but tl]^ volcanic 
thunderstorm occasioned, towards its termination, a very heavy 
and continued rain, tSuch a phenomenon characterizes the 
conclusipn of an eruption in every zone. Qn account of the cone 
of ashes being generally covered with cl^ds during this time, ^ 
and likewise because the torrents of rain are heaviest in its 
neighbourhood, currents of mud flow down on all sides. The 
affrighted peasant considers it to be water which l^s risen from 
the interior of the crater, and the deceived geognost conceives 
that he recognizes in it either sea-water, or mud-like volcanic 
productions, which are called eruptiom bouaSsf or, as the old 
French systematic writers termed theni/.^oducts of a fiery*» 
aqueous lii^uefactiou. ^ 

New Senesy vol. vi. K 
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. i When the summits of volcanoes (as is generally the case in 
the chain of the An^s)i extend into the region®of eternal snow, 
or even to double the height of JEtua, the melted snow renders 
the inundations amazingly frequent and destructive. They are 
phenomena meteorologically connected With volcanic eruptions, 
and are Tnulti£|rio^ly modified by the altitude of the mountains, 
the extent of their summits covered ete^pal snow, and the 
calefoction of ^le sides of the cone of ash^ ; but they should 
never be considered as real volcanic phvenomena. Subterranean 
lakes, in connexion with alpine rivers, are formed both on the 
i^opes and at the feet of the mountains. When the earthquakes 
which precede every eruption in the chain of the Andes, shake 
with mighty force the entire mass of the volcano, the subterra^- 
ncau vaults are opened, and emit, at the same time, water, fishes, 
and tufa-mud. , This is the singular phenomenon that fur- 
nisher the fish pif/ielodes cyclopum^ which the inhabitants of 
tlie highlands of Quito call prenudiV/a, and which was described 
by me soon after my return. When the summit of the mountain 
Carguairazo, to the north of Chimborazo, and 18,000 feet 
high, fell, in the night between the 19th and 20th of June, 
1098, the surrounding fields, to the extent of about 43 Eng- 
lish square miles, were covered with mud and fishes. The 
fever which raged in the town of Ibarra, seypii years before, had 
been ascribed to a similar eruption of fishes from the volcano 
Imbaburu. I recur to tliese tacts, because they throw some 
light on the difierence between the eruption of ashes, and that 
of mu&-Iike masses of tufa and trass, which contain wood, 
coal, B&d shells. 

TJie quantity of ashes ejected by Vesuvius in the late erup- 
tions, like all other things which are cShnected with great and 
appalling phajnomena, has been enormously exaggerated in the 
public papers ; and two Neapolitan chemists, Vincenzo Pepe, 
and Giuseppe di No^ili, have afli|med, that th^v contain gold 
arid silver, notwithstanding the cotUradiction of Monticelli and 
Covelli.*' According to iiiy^, examination, the stratum of ashes 
which had fallen in twelve days, towards Bosche tre Case, on 
the slope of the cone, where rapilli were mixed with it, was 
only three feet in thickness, and in the plain, it did not 
exceed from 15 to 18 inches. Mea^i#eraciits of^this kind 
must not%e made in places where the ashes have been drifted 
. by wind, like snow, or sand, nor in those where they have been 
accumulated by water. The times are past in which we sought 
only for the marvellous in volcanic phamomena, and,JikeCtesias, 
made the ai^hes of iEtna fly to the Indian peninsula. Some of 
the Mexican gold and silver mines are certainly in jrachytic 
porphyry, but in the ashes of Vesuvius which I collected, and 
which, at my desire, have been analyzed by Henry Rose, of 


See Annals^ v. 236. 
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Berlin, an excellent chemist, nq traces of either metal, could bo 
discovered. • fy 

However great may be the discrepancy between the results that 
I have here given, but which a^ee with Monticelli’s more exact 
observations, and those whi<m have been circulated during 
several months past, yet the eruption of ashps from Vesuvius, 
from the 24th to tb| 28tji of October, still remains the most re- 
markable of which %e have any certain account i^nce the death 
of the elder Pliny. Its quantity, perhaps, was three times as 
great as that of all the ashes, collectively, which have been 
observed to fall, during the time in which volcanic phaenomena 
have been -attentively considered. A stratum of from 15 to 18 
inches in thickness, seems at first view unimportant, compared 
to the mass with which we find Pompeii to be covered ; but 
without speaking of the torrents and inundationSb which certainly 
may have increased this mass for centuries,* without renewing 
the violent dispute concerning the cause of the destruction of 
the Campanian towns, which has been carried on with so much 
scepticism on the other side of the Alps, it may be affirmed that 
the eruptions of one and the same volcano at distant periods can 
by no means be compared with respect to their intensity. All 
conclusions founded on analogy are insufficient, when the ques- 
tion is about quantitative proportions, — the quantity of ashes 
and lava, the height of the colutjjn of smoke, or the violence of 
the detonation. 

From the geographical description of Strabo, and ftqm an 
opinion of Vitruvius concerning the volcanic origin of pumice, 
we see that until the year in which Vespasian died, that is to 
say, until the eruption which overwhelmed PompeM, Vesuvius 
was more like an extinguished volcano than a soltatara. 

When after long rest the subterranean powers suddenly 
open new passages, and again break through beds of pri- 
mitive rocks ancl of trachyte, effects must necessarily take 
place, for which all the pheenomena subsequently observed do 
not afford any standard of comparij^on. It may ^be clearly seen 
from the well-known letter in which the younger Pliny announces 
the death of his uncle to Tacitus, that the recommencement of 
the eruptions, I might say, the awakening of the dormant vol^ 
caiio, bega,n with an eruption of ashes. The same circumstancfi 
was observed at Xorullo, in Sept,»1759, \jhen the new volcano, 
breaking through beds of syenite and tradhyte, suddenly arose 
in the plain. The peasants fled, because they found m their 
huts, ashes that had been ejected from tlie fissures of the earth, 
which burst in every place. Every partial eruption, in the 
periodio|l general eruptions of volcanoes terminates with a shower 
of ashes. 

There is a passage in Pliny’s letter, which shows, that the dry 
ashes which nad fallen from the air had already attained a height 
of ftom four to five feet, in the commencement of the eruption, 

k 2 
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and without the effect of accunjnlation by water. The court 
which led to his [Uncle^s] apartment/’ he says, ''being now 
almost filled with ashes and pumice, it would have been impos* 
sible for him, if he had continued there any longer, to have made 
his way out.” In the narrow space of a court, the wind could 
not have had any great effect in accumulating the ashes. 

I have ventured to interrupt hiy comparative view of volca- 
noes by observations "solely on Vesuvius, partly on account of 
the great interest wliich the last eruption has excited, and partly 
because every great fall of ashes almost involuntarily reminds us 
of the classic ground of Pompeii and Herculaneum.’*^ We have 
hitherto considered the form and the effects of those volcanoes 
which are in perfnanent communication with the interior of the 
earth, by means of a crater. Their summits are raised masses 
of trachyte andt lava, intersected by numerous veins; the dura- 
tion of their effects causes us to believe that they have a very 
stable and undisturbed .structure. They possess, I may say, a 
more individual character, which remains the same during long 
periods. Neighbouring mountains often furnish completely 
different products, leucite-lava, and felspar-lava ; obsidian, witli 
pumice, and basaltic masses containing olivine. They belong 
to the newer phaenomena of the earth, pass generally through all 
tlie strata of secondary rocks, and their eruptions and currents 
of lava are of later origin than, our valleys. Their life, if I may 
use that expression, depends upon tlie manner and duration of 
their connexion with the interior of the earth. They often rest 
for cei]turies, suddenly take fire again, and terminate as solfa- 
taras, which emit steam, gases, and acids. Sometimes, as on 
the* Peak of Teneriffe, their summit has already become such a 
depository of reproduced sulphur, while mighty currents of lava 
flow from the sides of the mountain, like basalt below', and 
above, where the pressure is less, like obsidian with pumice. 

Independently of . these with permanent craters, volcanic 
phaenomena of another kind exisi, which have been observed 
less frequently, but are principally interesting in geognosy, and 
remind us of the primitive world ; that is to say, of the earliest 
revolutions of our earth. Mountains of trachyte suddenly 
open, eject lava and ashes, and close again, perhaps, for 
ever : tl^us was it with the mighty Antifeana ; and thus with the 
Eporaams, in Ischia, in 13(^2. ^uch an eruption sometimes 
takes place even in the plain, as ip the high lands of Quito ; in 
Iceland, far from Hecla; and in Eiibrea, in the Lelantic fields. 
Many of the islands which have been raised up are owing to these 
temporary plisenomena. In these cases the communication with 
the interior of the earth is not permanent, and the e|^b ceases 
as soon as the fissure, which is the communicating cimnnel, is 

** The author here mentions a paper on the data of his raeasurements at ^’'eKUvius, 
which was unsuitabJc for reading; ; and then proceeds to notice a collection of minerals 
that he brought with him, and which will he added to the Royal JVIuset^inat Berlin. 
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closed again. The veins of basalt, dolerite, and porphyry, 
which, in different parts of the ^orld, pass through every forma- 
tion^ and those •of syenite, augite-porphyiy, and amygdaloid, 
which are characteristic of the newest strata of the transition 
formation, and of the oldest ro%ks of the secondary strata, have 
probably been formed in a similar manner. In the first age of 
our planet, the yet liquid substances penetrated through the 
crust of the earth, which wa*s every where intersected by 
fissures, and assumed the form of granular* rocks, either in veins, 
or spreading over and expanding themselves in strata. The rocks 
strictly volcanic which the primitive ages have afforded us, have 
not flowed in currents like the lava of our insulated conical hills ; 
the same mixture of augite, titaniferous iron, glassy felspar, and 
hornblende, may have existed at different pt^iods, but at one 
time it may have approached nearer to basalt, and at others to 
trachyte ; the chemical substances may have /combined in a 
crystalline form, in distinct proportions, as Ve are taught by 
M. Mitscherlich’s new and important layours, and by the ana- 
logy of artificial products of fire : we find that substances 
similarly formed have arrived at the surface of the earth 
in very different ways ; they have either been merely raised, or 
protruded by temporary fissures through the older strata ; that 
is to say, through the already oxidized surface of the earth ; or 
they have flowed, as currents of lava, from conical hills with a 
pennancnt crater. By confoumjing such different phenomena 
together, the geognosy of volcanoes is carried back to thatdark-^ 
ness from which a great number of compaiutive observations are 
beginning to extricate it. 

The question has often been asked, What is it that Burns in 
volcanoes ! What was it tliat excited the heat by whicli earths 
and metals were melted f Modern chemistry answers, that 
the substances which melt are the metals of the earilis and 
alkalies. The’ solid crust of the earth, already oxidized, se- 
parated the surrounding air with its oxygen, from the com- 
bustible unoxidized substances of the interior of our planet. 
The observations which have been made in nvnes and caves 
in every zone, and which, in conjunction with M. Arago, I have 
collected in a particular paper, demonstrate that the heat of the 
mass of the earth is yet much greater than the mean temperature 
of the atn>»osphere at the same place. Such a remarkable and 
almost generally proved fact, is ‘closely connected with those 
which are pioved by volcanic pheenomena. Laplace has even 
gone so far as to endeavour to calculate the depth at which the 
body of the earth may be considered to be a melted mass. 
Whatever doubts may be entertained, notwithstanijing tlie vene- 
rations^ to so great a name, with respect to the numerical 
certainty of such a calculation, thus much remains probable ; 
that all volcanic phaiuoinena originate in a very simple cause, in 
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Arpermatient or hi & variable cotamunicAtion between the interior 

ttnd the exterior of our planet • 

Tlie pressure of Elastic vapour forces the nSelted substainces 
upwards through deep fissures while they are undergoing oxida- 
tion; vdlcanbes, if I may so sp^k, are intermitting springs of 
the earth ; the liquid mixtures of metals, alkalies, and earths, 
tirhich on codling become currents of lava, flow quietly when 
they are raised, and find a vent. The ancients imagined, 
acCordmg to Plato’s Phacdon, that all volcanic currents of fire 
flowed, in a similar way, from the Periphlegeton. 

It maybe permitted me, perhaps, to add to these considerations 
cite which is still more hazardous. In this interior heat of the 
e^rth, indicated by experiments with the thermometer, and by 
Observations on volcanoes, the cause, perhaps, may be found, of 
One of the most wonderful phienomena which the examination of 
fossils presents to ys. Tropical forms of animals, arboriform ferns, 

? alms, and bamboo-like plants, lie interred in the cold north. 

he primitive world every where shows a distribution of organic 
forms at variance with the then existing nature of the cli- 
mate. In order to solve this important problem, several hypo- 
theses have been invented ; as the neighbourhood of a comet, 
the altered inclination of the ecliptic, the increased intensity 
of the solar light. Neither of these has been sufficient to 
satisfy at once th^ astronomer, the natural philosopher, and 
the geognost. For my part, L leave the axis of the earth un- 
altered, as well as the light of the solar disc, by the spots 
on which, a celebrated astronomer ijas explained both the ferti- 
lity and the unfruitfulness of the fields ; but 1 believe, that in 
every [danet, independently of its relation to a central body, and 
ofits astronbmical situation, various causes exist of the produc- 
tion of heat ; oxidation, precipitation, and a change in the 
capacity of bodies ; by increase of electromagnetic charge, by 
the opening of a communication between the interior and the 
exterior part of the earth. 

Where the deeply cleft crust of the earth in the primitive 
world radiated heat from its fissures, whole countries, perhaps, 
could produce for centuries, palms and arborescent ferns, and sus- 
tain all the animals of the torrid zone. According to this view, to 
which I have already alluded in a work just published, Essai 
G^ognosrique sur le Gissemeut des ftoches danS' les deux 
Hemispheres,^^ the temperature of volcanoes would be that of the 
interior of the earth itself, and the name cause which now occa- 
sions such dreadful destruction, would once have occasioned, 
on the newly oxidated crust of the earth, upon the deeply cleft 
strata of rpeks, the most luxuriant growth of plants in every 
zone. 

E^en if any one should be inclined to suppose, in order to 
explain the marvellous distribution of tropical forms in their 
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ancient graves, that shaggy animals of the elephant tiib^ now 
imbedded in icebergs, were o^e peculiar to a northern dimate, 
and that similar forms belonging to the same primary tjrpes, like 
lions and lynxes, could live in very different climates, such an 
explanation could not, howeiier, be extended to the products cf 
vegetation. For reasons which the physiology of plants 
explains, palms, and arboriform monocotyledones cannot sustain 
the northern cold, and in the 'geological problem we here speak 
of, it seems difficult to me to separate p^nts and animals. The 
same explanation must be applied to both. 

Towards the end of this paper, I have combined uncertain 
hypothetical suppositions with facts collected from the most 
different parts of the world The philosophical knowledge of 
nature rises above a mere description of n&ture. It does not 
consist in a sterile aggregation of isolated observations. It may 
sometimes be allowed, therefore, to the curious and ever-active 
mind of man, to look back upon the past, to Imagine what caniiot 
be clearly known, and to amuse himsgif with the ancient, and, 
under many forms, returning mysteries of geogony. 


Article VIII. . 

Observations on Napthatine, with an Account of the. Process hi/ 
v^hick it is vbfained, and of the Mode of crii/siaUm}fg it. By 
Mr. F. C. Clieniberlain, Agent to the Chartered Gas Com- 
pany, 

(To the Editor of the Annah of Philosophy,) . 


SIR, 

For the purpose of procuring napthaline, the coal tar formed 
during the prepijration of carburetted hydrogen gas is to be sub- 
mitted to distillation. Wlien a fourth part of the product^ 
intended to be obtained has been distilled, it ds found to con-* 
sist of a volatile sjiirit, ammonia, and water, holding a portion 
of napthaline in solution; this can only be separated either by 
very long standing, or by another and very different kind of 
distillatien. • ^ 

By continuing the operation; a dense oil is obtained, at the 
bottom ^of which napthaljne may be observed ; after this it 
increases gradually in quantity until about half the product is 
distilled ; if the remaining half be received as it comes over in 
three^ separate vessels, it is found that the first portion does not 
contaSn a great rpianiity of napthaline ; from the second, little or 
none is obtainea, even by very long standing ; but the third 
portion contains so much napthaline that the last few gdlons 
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smejlimes become actually solidy when it has been a few hours 
distilled* The quantity of napthaline usually obtained is proba- 
bly about five pounds from 100 gallons of the ^oal tar ; but if 
the distillation be hurried, towards the middle or latter end of 
the Cfieration, the quantity of napthaline is much increased ; 
may not this happen from the conversion of the oil into naptha^ 
line by the increase of temperature ? The last portion of 
napthaline obtained is mixed with a very large quantity of 
sulphur* ^ • 

If sulphuric acid be added to coal iar^ little or no napthaline 
is procured ; the acid probably decomposes the iiapthahne, for 
it liolds but a very small quantity of it in solution. 

When spirit or oil of tar obtained in making pitch, is set aside, 
much napthaline separates from it in a few weeks ; and this eficct 
may be more quickly produced by artificial cold ; but agitation 
or increase of teruperature readily dissolves the portion so depo- 
sited. * • 

The napthaline is deposited from the oil in the vessels which 
contain it, in a semi-crystalline state, and much resembling 
coral in appearance, excepting that it is greyish instead of being 
pei'fectly white ; by keeping, it becomes of so very dark a brown 
colour as to be nearly black ; when large masses of it are broken 
the structure is frequently crystalline at the centre. 

The smell of napthaline is extremely powerful and peculiar ; 
when melted and allowed to cool gradually, it presents cells 
which are intersected in every direction by beautifully white and 
shining plates. 

, The napthaline separated from oil which has. been twice dis- 
tilled, reVjuires a much greater heat to sublime it than that 
found originally in the oil ; the latter melts at about 120°, and 
begins immediately to sublime ; but if sulphuric acid be tritu- 
rated with it, it requires a greater heat even than the first men- 
tioned for sublimation ; and by this process, there 'is obtained a 
mass resembling a honeycomb in appearance, owing to the pecu- 
liar arrangement of the crystalline napthaline. 

During the sqblimation of napthaline, a fluid is obtained 
which is worthy of careful examination. At first its taste is 
sweet, and highly aromatic ; it is afterwards pungent; and occa- 
sionally hydrocyanic acid may be obtained from it, and in 
pretty considerable quantity, ^ 

When n&pthaline is mixed with water, it rises in vapour with 
the water ; in this way it is obtained in a state of greater purity 
Uian by sublimation, but the quantity procured is small. Nap- 
thaline is soluble in spirit of wine, and by evaporation ciystals 
are obtained, but they are neither large nor perfect ; nor when 
dissolved in oil of tar, can any distinct crystals be obtained ; 
after trying various fluids for the purpose of procuring perfect 
ciystals, 1 succeeded but with oil of turpentine* 
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When napthaline is added to the last mentioned fluid, its 
temperature sunk from 65° to^67|°, and the best method of 
causing the solution to crj’stallize is the following : Dissolve as 
much napthaline in a quart of oil of turpentine as it is capable of 
taking up by agitation ; then add about two ounces more naptha- 
line, and dissolve it in the oil with the assistance of heat. Set 
the solution in a very cool place to crystallize ; in this way long 
prismatic crystals terminated by pyramids will be' procured. If 
the fluid poured off after the formation of these prismatic 
crystals remain in a cool place, large hexagonal plates may 
be obtained. To obtain a honeycomb mass, diftering from 
that formed by sublimation only in the greater thickness of the 
partitions, pour off the fluid from the plates obtained as above, 
after they have been forming for at least 48 hours; set it 
aside to crystallize, and in a few days, the honeycomb mass will 
be procured. 

It is very entertaining to watch the fluid when crystallization 
is commencing. Minute particles are seen passing from one 
part of the vessel to another ; sometinSes a crystal will be per- 
ceived to increase suddenly in size; it will then circulate 
through the whole of the fluid with great rapidity, and afterwards 
approaching another similar crystal, they will for some time 
mutually attract each other ; but as soon as they come in con- 
tact, both are violently repelled to a considerable distance; 
after a time attraction recommences ; they again approach each 
other, and are again repelled; the repulsive power lessening after 
every contact, they eventually unite. 

In this way several prismatic crystals may be observed undeiv*, 
going alternate and mutual attraction and repulsion, and event- 
ually forming the radii of a hexagon, which is by degrees com- 
pleted, and becomes a regular hexagonal plate. 

The action of nitric acid upon napthaiine is peculiar; when 
tliey are triturated together, a buftyraceous compound is formed, 
which smells exactly like new hay. If the acid be used in con- 
siderable quantity, a great number of small spiculm, which have 
the appearance of a salt, are seen floating in it. It might be 
supposed that they arc crystals of nitrate of ammonia, but this is 
not the case, for they are nearly tasteless, and difficultly soluble; 
but their true nature I have not yet determined. 
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ArticiJe IX. 

, . Attronomicai Obfenmtiom, 1823. 

By Col. Beaufoy, FRS. 

* Bushey Heathy near Slanmore. 

L^titu4e5P SV 44*3" North. Longitude West in time 1' 20*93". 


July t. Solar eclipse 


Beginning not obse 


red. 

lean Time. 


Clouds prevented the obf ervadon of the commencement ; but the ending was made under 
very favourable circumstances. 


Article X, 

Analyses of Books. 

1. The Elements oj Experimental Chemistry* By William 
Henry, MD. FRS. &c. &c. The Ninth Edition, comprehend- 
ing all the recent Discviveries,; and illustrated with 10 Plates 
by Lowry, and several Engravings on Wood. In Two Vo- 
lumes. 1823. 

In no^ticing the present edition of Dr. Henry\^ Elements of 
Chemistry, it is not my intention to enter minutely into a discus- 
sion of its merits : it is a work which has been so long and justly 
appreciated as to bid defiance to criticism, and render particular 
confhiendation superfluous. It would, however, 1 think, be unjust 
to the author and the public, not to depart a little from the usual 
course in thus announcing a new edition of an established work, 
on account of the improvements and numerous important addi- 
tions with which it has been enriched. 

With true philosophical caution. Dr. Henry has net been hasty 
in admitting more modern doctrines to displace those which 
were not ^only by him, but by the cheinical world in general, 
received as true, until within* a few years. In making this 
remark, I allude to Sir H. Davy’s vieuvs of the nature of chlorine ; 
and if the late edition of Dr. Henry’s work was in any respect 
imperfect, it appeared to me to be in the uncertainty which per- 
vaded it withjrespect to the nature of chlorine, and the conse- 
quent difficulty which must have attended the»'leanier in acquir- 
ing settled opinions, when the teacher appeared undecided. 

th^resent edition this indecision is removed, and although 
the fornrer opinion of the co«ipound nature of chlorine may be 
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learned from it, yet it is now treated of as an elementary body, 
and every part of the work is in unison with this doctrine. 

Another great improvement has been adopted ; in his views 
of the atomic constitution of bodies, Dr. H.has followed Dr. Prout^s 
opinion with respect to the relative weights of the atoms of hydro- 
gen and oxygen, viz. as 1 to 8 ; and in doing this, he has also ad- 
mitted the consequence which results from it, that the weights of 
all other bodies are multiples lof hydrogen by a whole number; 
at least his table of the weights of atoms is in agreement with 
this opinion, nor do these weights differ in many instances, or 
veiy materially, from those given by Dr. Thomson. 

There are several parts of the present edition which, aS required 
by the present state of chemistry, have been entirely rewritten ; in- 
deed one discovery has been made, and has Constituted a%ighly 
curious and important branch of science since the publication of 
the former edition ; I allude of course to the subject of electro- 
magnetism : Dr. Henry has treated of it with brevity ; but he has 
stated the leading facts of the subjecj: as much in detail as the 
nature of the case would permit. 

In addition to Electromagnetism, those parts of the work 
which are either entirely new, or remodelled, are numerous ; 
among others I may enumerate, Corrections for Moisture in 
Gases, vol. i. p. 25; Deutoxide of Hydrogen, p. 262; Com- 
pounds of Carbon and Chlorine, p. 348 ; Hyposulphurous and 
Hyposulphuric Acids, &c. 8cc. . A new arrangement of the metals 
has likewise been adopted. 

In the second volume, the additions have also been important, 
particularly on the subject of the Vegetable Alkalies, Vegetable 
Analysis, and the Analysis of Mixed Gases. There are several 
parts of the work which I should like to present t® the notice of 
the^reader, and I do not know that I can select a subject which 
has of late excited more attention, both as a matter of science 
and of economy, than the nature of the combustible gases produced 
from the decomposition of coal and oil. With this extract I shall 
close the notice of a work eminently calculated to inform not 
only the student, but containing the newer discoveries, which * 
those who have been long acquainted with the science are 
frequently prevented from acquiring in a more extended form : 

On the Mixed Corn^ustihle Gases from moist Charcoal^ Alcohol^ 
Ether, Coal, Oil, .Tallow, and Wax.^^ * 

The two gases, which have been just described uitder the 
names of carburetted and bicarburetted hydrogen, appear to me 
to be the only compounds of those elements, that have as yet 
been proved to be distinct and well-characterized secies ; 
though it is extremely probable, as I have shown in the rhilos. 
Trans, for 1820, that another gas exists, which was first observed’ 
by Mr. Dalton ; is heavier and more combustible than olefiant 
gas ; and contains a larger proponCion of carbon. It w of mix- 
tures of two or more of those three gases^ with occasionally a 
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proportion of cirbonic oxide, that the almost infinite variety of 
aernorm products are constitute4^ which are obtainable by the 
exposure of moistened charcoal, of alcohol or etiier, of oil, tal- 
low, wax, or coal, to a heat a little abo\p ignition. This view of 
the subject, at least, appears to me much more probable, than 
that they are so many distinct compounds of carbon and hydro- 
gen, which, ou this theory, would be capable of uniting m all 
possible proportions with each other. 

Of these aeriform Compounds, the gases from coal and from 
oil are of most importance, from their widely extended use in 
artificial illumination. 

Coal Gas . — By submitting coal to distillation in an iron 
retort, besides a portion of tar and solution of carbonate of 
ammonia, which (^ndense in a liquid form, a large quantity of 
permanent gas is evolved. This gas I have shown (Phil. Trans. 
1808 and 1820) extremely variable in composition and proper- 
ties, not only when** prepared from different coals, but from the 
same kind of coal under different circumstances. Within cer- 
tain limits, the more quickly the heat is aj)plied, the greater is 
the quantity, and the better the quality, of the gas obtained 
from coal ; for too slow a heat expels the inflammable matter in 
the form of tar. The early products of gas are, also, the heaviest 
and most combustible, and there is a gradual decline in quality 
towards the close of the distillation, insomuch that the last pro- 
ducts are inferior, by more than one half, to the first. The ge- 
nera! name of coa/ is, theiefore, quite indefinite. It is, in 
fact, a. mixture of the two varieties of carburetted hydrogen, with 
a third which remains to be more fully investigated, as well as 
with hyefrogen gas, carbonic oxide, carbonic acid, nitrogen, and 
sulphuretted iiydro^en gases, in ever-varying proportions. To 
■describe the methods of separating these gases from each other, 
would lead into minute details not suited to an elementary work, 
-and I refer, therefore, to the papers which I have published in 
the Phil. Trans, for 1808 and 1820, and in the third volume, 
Second Series, of the Manchester Society's Memoirs, or Atuiah 
* if Philosophy, XV. 

Coal gas, as generally procured, has a very disagreeable 
odour, arising from sulphuretted hydrogen, and, perhaps, a little 
sulphuret of carbon ; but both these may be washed out of‘ it by 
cream of lime, with (as I have shown) vfcry little lossjof illumi- 
nating power, and with an entire removal of all unpleasant smell 
either before or during burning. The best gas has the specific 
gravity -650 or upwards ; and each volume consumes about 2|* 
volumes of oxygen, and gives volume of carbonic acid ; the 
last portions h;^ve a specific gravity as low as *340, and each 
^ volume consumes about 8-lOths of a volume* of oxygen, and 
gives about 3-lOths of a volume of carbonic acid. In the best 
gas, chlorine, applied as directed, p. 416, detects from 13 to 20 
per cent, of olefiant gas, an4 the remainder is almost pure car- 
buretted hydrogen ; but the last products contain little or no 
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olefiant gas, much less carburetted hydrogen, and instead of 
these, a large proportion of hydrogen and carbonic oxide, both 
of which afford very littk light by their combustion. 

It is scarcely possiWe to assign the quantity of gas, which 
ought to be obtained from a given weight of coal, but it may be 
considered as an approach to a general average to state, that 
112 lbs. of good coal arc capable of giving from 450 to 600 
cubic feet of gas of such quality, that half a cubic foot, per hour 
is equivalent to a mould candle of six to the pound, burning 
during the same space of time. 

Oil Gas . — In Nicholson’s Journal for 1805, I have given an 
account of some experiments on the gas obtained by the destruc- 
tive distillation of spermaceti oil, which showed tnat of all the 
artificial gases, this, next to olefiant gas, consumes most oxygen, 
and is the best adapted to afford light. Since that time, an appa- 
ratus has been invented by Messrs. Taylor^ of London, which 
has greatly facilitated the preparation of oil gas on a large scale, 
a!id this gas is now much used as Resource of artificial light. 
The process consists in letting whale oil (the purity of whicn is 
not essential, since very inferior oil answers the purpose) fall by 
drops into an iron cylinder placed horizontally in a furnace, and 
ignited to a cherry redness. From each wine gallon of oil, 
about 100 cubic feet of gas may with care be obtained, of the 
specific gravity of more than ’QUO, containing upwards of 40 per 
cent, of gas condensible by chforine, and o^’ which 100 volumes 
consume 200 volumes of oxygen, and yield 168 of carbonic acid. 
But of gas from* Wigan cannel, when the whole product is min- 
gled together, 100 measures do not saturate more th^n 155 of 
oxygen, and give 88 measures of carbonic acid. Pil gas, there- 
fore, from this document, may be inferred to contain, in a given 
volume, twice the quantity of combustible matter that is present 
in the averse of gas from cannel coal; and its illuminating 
power will be as 2 to 1. The experiments of Mr. Brande lea 
him to conclude, lhat to produce the light of ten wax candles 
I'or one hour, there will be rerpiired , 

2f)()0 cubical inches of olefiant gas. 

4875 oil gas. 

] 131 20 j coal gas. 

But it seems probable that the coal gas, employed in these 
experiments, was below the general standard, and that it is a 
fair average to consider 1 volume of oil gas as equivalent to 2 
or at most 2-1 volumes of gas from coal of good quality. This 
estimate agrees with the experience of the Jate^Mr. Creighton, 
of Glasgow, author of the excellent article ‘ Gas Lights,^ in the 
Supplement now publishing to the Fhicyclcp. Britan. Oil ga^ 
he considers as superior, in an equal volume, to good average 
coal gas, in the proportion of only-, 2 to ji ; and he has given the 
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fo^wmg table of the comparative expeiiceof lighting with these 
pm gases, and with oil and talloV. . ^ 


Valaing the quantity of light which 1 Id. of tallow gives 

in candies at • I 0 

An equal quantity of light from sperm, oil consumed in 

an Argand^s lamp, will cost . 0 6,]- 

Bitto frojm whale oil gas 0 4^ 

Ditto from coal gas 0 2-j* 


Twenty cubic feet of coal gas, or ten of ojl gas, he considers 
as equivalent to a pound of tallow, and 5000 grains of good 
sperm, oil to 7000 *^if tallow, or 1 lb. avoirdupois. 

The^fadvantages of oil gasSver gas from coal are, that smaller 
distilling vessels are required ; that gasometers and conduit pipes 
of half the capacity<^^are sufficient ; that no washing apparatus is 
necessary ; that the trouble and expence of removing waste 
materials is avoided ; and that the gas affords a much brighter 
light, and with a smaller production of heat, and also of water. 
When only a moderate quantity of light is required ; when it is 
an object to save room or labour; and in countries where coal is 
dear, oil gas is entitled to a decided preference ; but it cannot 
be brought into competition with coal gas, where coal^s cheap, 
or where the establishments to be lighted arc of very considerable 
magnitude, and of such a nature *as to allow^ of their being freely 
ventilated. 

Of the comparative value of different compounds of hydro- 
gen and charcoal for the purpose of illumination, it still appears 
to me that th^ only accurate test is the one which I proposed in 
Nicholson’s Journal for 1805, viz. the quantities of oxygen gas 
required to saturate equal volumes. If 100 measures, for 
instance, of one gas, require for perfect combustion lOO measures 
of oxygen, and J 00 measures of another gas take 200 of oxygen, 
the value of the second will be double that of the first. Specific 
gravity, though j guide to a certain extent, is not a sufficient 
one, for the weight of a gas may be owing to a large proportion 
of carbonic oxide, which is capable of giving out only a very 
small quantity of light, Photomctrical experiments also appear 
to me to require greater perfection in the finstrumentsjthat have 
been invented for that purpose, before we can implicitly trust to 
results obtained by their means ; but there can be no fallacy in 
the combustion of these gases by oxygen, if conducted with Ordi- 
nary care, and especially if, in each instance, an average be 
taken of two or three trials, which need not occupy more than a 
few minutes. Nor can it admit of a doubt thijit, other circum- 
stances being equal, the brilliancy of light evolved by the com- 
bustion ' of gases which are constituted of purely inflammable 
pfitpr, will bear a proportion to their densities, perhaps even a 
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greater proportion than one strictly arithmetical ; becauj^ while 
by the combij{stion of denser gdses a higher temperaturie is pro> 
duced, the cooling age^ies remain the same. It is probiSbie, 
therefore, that of two galls, composed of the same ingre^entSj 
that which has a double density will afford somewhat inom 
a double c^uantity of light.”-— iWir. 


2. A Familiar Introduction to Crystallogtkpky ; including an 
Krplanation of the Principle and Use of the. Goniometer. 
With an Appendix, containing the Mathematical Relatiom of 
Crystals, Rules for drawing their Figures; and an Alphabetical 
Arrangement of Minerals, their Synonytues, and Primary 
Forms. Illustrated by nearly 400 Engravings on Wo»d. By 

Henry James Brooke, FRS. rLS. &c. London, 1823. 

• 

Nearly a quarter of a century has now elapsed, sincp the latp 
Abbe HaUy first presented science, in ^complete and systematic 
form, in his Traitc de Mincralogie, with the results 'of the beau- 
tiful investigations of the geometric characters and structure of 
mineral substances, in which he had then for some years been 
engaged ; and many of which he had published before in 
detached memoirs, inserted in the Journal aes Mines, and other 
periodical works. Attempts had been made by various writers 
on mineralogy early in the la^ft century, to confer a scientific 
form on the knowledge of crystallized bodies, but it is to Rome 
de L’isle that we. are indebted for the first definite rudiments of 
ciystallography, and likewise for the first useful applkation of 
the science to the determination of mineral species* The struc- 
ture of crystals, however, appears to have been first noticeij by 
Bergman, and Gahn, and also, about the same time, by pur inge- 
nious countryman, Mr. Keir, of Birmingham. All the subjects 
which had attracted the attention of these observers were pur- 
sued with astonishing industry and success by Haiiy, who, by a 
precise determination of the aifl’erent crystalline forms belonging 
to a considerable number of minerals, and by Various philoso- 
phic general views founded upon that determination, completed 
the establishment of mineralogy upon a truly scientific basis ; to 
which the great improvements and discoveries in the chemical 
analysis oT minerals on the one hand, and the minuts examina- 
tion of their external characters instituted by Werner on the 
other, had already very efficiently contributed. 

Since the first publication of llady’s treatise, however, little 
progress has been made in crystallographic science, particularly 
m this country, while almost every other branch t)f natural phi- 
losophy has received the most important accessions during that 
period. Even at the present time, this science, comparatively 
speaking, has but few votaries among us, and many peif^sons to 
whose pursuits a thorough acquain&nce wjth it wonm seem to be 
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indispensably necessary, — chemists, writers on mineral- 
ogy, and even professors of that science (we speak not at random^ 
or from doubtful authority), appear tOj^kye altogether neglected 
crystallography, properly so called. There is a variety of cir- 
cumstances whicn tend to allay the surprise that inigp other- 
wise be excit^ by these facts, though they cannot diminish our 
^egfet that so beautiful, and at* the same time so important a 
branch jof study, should have been thus treated. Among these, 
the in some measare abstruse matheniaiici|l aspect in which 
crystallography was presented by Haiiy^pion trusted with the 
easy etispincal determination and noniehclature of crystals 
taught in the Wernerian school, which is probably the most 
defective part of tlie system^llowed by its professors ; and the 
appareflftly confined applicabuity of this science to practical pur- 
poses in the artjj of life, appear to have had great effect in limiting 
Its cultivation. It fnust be admitted likewise, that certain incon- 
venient and even unphilosophical views embraced by the method 
of Haiiy, have also confribuled to this effect. 

Such then being the case, we cannot but congratulate the 
scientific public on the appearance of Mr. Brooke’s Familiar 
Introduction to Crystallography/’ a wa)rk, we conceive, which is 
calculated to be of much utility in remedying the evil to which 
we have just adverted. We proceed to a brief rei^w of its 
contents. 

It commences with, a series* of definitions, some of which 
are of a very elementary nature, so as to accommodate those 
who are even unacquainted with the first rudiments of 
metry. ^fhese are succeeded by a particular and explanatory 
accpuut of the principle and method of using both the common 
and the reflective goniometer. To this follows Sect. I, contain- 
ing a brief general and historical view of the science of crystal- 
lography. In Sect. II, Mr. Brooke first describes the Abbe 
Haiiy ’s system of molecules, and then details, nearly in the 
following terms, a new theory on this sul^jecl. We must omit 
the diagrams with which this theory is illustrated, but it is so 
clearly detailed, that the reader may, we think, acquire a correct 
knowledge of it without them. 

The very comjilicated system of molecules which the Abbe 
Haiiy has, by this view of the structure «of the oclabedrbn and 
dodecahedron, introduced intahis otherwise beautiful theory of 
crystals, and the apparent improbability that the molecules^'bfthe 
cube, the regular octahedron, tetrahedron, and dodecahedron, 
among whose primary ami secondary forms so perfect an identity 
subsists, should really differ from each other, have induced me to 
propose a new theory of molecules in reference to all the classes 
of octahedrons, to tne tetrahedrons, and the rhombic dadbeahe- 
drons, vrtiich I shall now fetate. 

(f lime, as^we Iv.ve seen, has for its primary form a 
ffgtiiictr octahedron, under*' whicli it sometimes occurs iu nature ; 





1823.] Mr. Breakers Jntraducimi to Crystallogr^hy. ’ 145 

but it is generally found in the form of a cube^ and sometiniea as 
a rhombic dodecahedron, and it has a cleavage in the direction of 
its primary planes. 

Galena, wjjjose primary form is a cube, is also fotftid under 
the fonps of an octahedron, and rhombic dodecahedron, with 
a cleavage parallel to its cubic playics. 

“ Grey copper, whose primary form is a tetrahedron, occurs 
under the forms of the cube, octahedron, and rhojnbic doieedhe* 
dr on, > - 

Blende is fopid sometimes, tliough rarel}^ crystallized in 
cubes, sometimes in ortahedrons, tetrahedrons, and rmmbic dode- 
cahedrons. 

Having thus observed that Ae cube, tlu regular tetrahedron 
and octahedron, and the rhombic dodecahedron, are Hbmmon as 
primary or secondary forms lo different crystallized substanices, tve 
may reasonably infer that they are produced in each instance by 
molecules of a fotm tvhich is common ta all ; and let us suppose 
this conimoH molecule to be a cubeJ' * 

Mr.. Brooke here gives four diagrams, showing the arrange- 
ment of the cubic molecules in each' of these forms : their 
arrangement in the cube may readily be conceived, without 
explanation ; in the tetrahedron they are so arranged that the 
true mathematical edges of the solid are described by the diago- 
nals of tne cubic molecules which form the rude edges in such a 
merely approximative represefitation of the subject as can be ' 
presented by a diagram ; the axes of the octahedron consist of 
the prismatic axes of its cubic jnolecules ; the arrangement iu 
the rhombic dodecahedron is precisely that which is &)mmonly 
represented in figures showing the formation of ^hat soli^, by 
decrement, from a primary cube. 

These arrangements of cubic molecules,’^ continues Mr. B. 
cannot be objected to on account of any supposed imperfection 
of surface which would be occasioned by the laces of all the pri- 
mary forms, except the cube, being constituted of the edges, or 
solid angles, of the molecules. For as we observe that the octahe- 
dral and dodecahedral planes of some of the secondary crystals of 
galena, which are obviously composed ofthe solid angles, oredges, 
of the cubic molecules, are capable of reflecting objects with great 
distinctness, it is evidtnt that the size of the molecules of g^^na 
is less than the smallest perceptible inequality of the’ splendent 
surface of those planes, and hence w e infer generally, that there 
will be no observable difference in brilliancy between the surfaces of 
the planes obtained by cleavage parallel to the sides of molecules, 
and of fhose which would expose their edges or solid pnghs. 

*‘This theory may be recouciled with the cleavages which are 
fonndio^Jake place parallel to the primary planes ofthe tetrahe- 
dron, the octahedron, and the rhombic dodecahedron, as well as lo 
those ff the cube, if we suppose the c^hic mqjecules capable cf being 
New Series, you. VI, l 
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held mti diJireHt degrees of attractive force m difermt 

directions. I Bhall call this force dtokcular attraction,^ 

** When this attraction is least between t]^e planes of the mole^ 
culesy they will be more easily separated by Cleavage in the iirec-^ 
tion if their ylaneSf than in any other direction, and a cubic solid 
will be obtained.^ 

'f^When the attraction is hast in the direction of the axis of 
the molecujles, they will be the most easily separated in that direc* 
tion, and the octahedron or tetrahedron w^l.be the result of 
cleaimge. ^ ^ ^ 

And if the attraction be hast in the direm«!^Yi of its diagonal 
planes^ the edges will be most easily separated, and a rhombic 
dodecahedron will be* the solid gjroduced by cleavage. 

This%iupposition of greater or less degree of molecular attrao 
tion in otie direction of the molecule than in another, is consist- 
ent with many well-known facts in crystallography. 

** The primary form both of corundum, and of carbonate of 
lime, is a rhomboid ; and the crystals of these substances may 
be cleaved parallel to their primary planes, the carbonate of lime 
cleaving much more readily than the corundum. But the 
corundum may also be cleaved in a direction perpendicular to its 
axis, which carbonate of lime cannot be. 

This cleavage would either divide, the rhomhk mdeanles in 
half, vor, the cleavage phnes would expose the terr^al solid 
angles of the contiguous molecules! 

But it is contrary to the nature of molecules that they 
should be thus divided, and we may therefore, infer from this 
transverse cleavage that the molecular attraction is comparatively 
less ip the direction of the perpendicular axis of the molecules of 
corundum, than it is in the same direction of tliose of carbonate 
of lime. And from the greater adhesion of the planes of cornn-- 
dntn, than of those of carbonate of lime, w^e infer that the attrac- 
tion is comparatively greater between the planes of the molecules 
of the corundum, than between those of carbonate of lime.f 
This supposition of the existence of a greater or less degree 


* “ It is possible to conceive that tlie nature, the n umber, and tlie particular forms, of 
the f.kmentay jf particks -which enter, respectively, into the composition of these three 
species of cubic molecules, may vary so much as to produce the variety of character 
wl^h I have yupposed to exist/* ^ 

^ “ I am aware of an objection that may, be made to tliis view of the subject, by sup- 
posing bU the cleavages which arc not parallel to the primary planes of a crystkl, to be 
parallel to some secondary plane, and to be occasioned by the slight degree of adhesion 
which frequently subsists between the secondary planes of crystals and the plates of 
mdlociiles which successively cover them during the increase of the crystal in size ; but 
although the second set of cleavages may sometimes be connected with tlie previous 
existence of secolidary plane, it may also be explained according to the theory I have 
assumed/^ 

Those tleavage planes v/hich would not expose the planes, edges, or soU4 an|^ Of 
the moleeules, must be considered to belong always to tlie class oiplams ((f compofUion, 
a tctpi whiqh Mr. W. Phillips has applied to tliosc cleavage planes whiw xesvdt from 
pottdkl to sccondaryrplanea ♦ 
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of Hfiolacular attraction in one direction of the molecnle than jn 
another^ appears to explain the nature of the two sets of cleav- 
ages which occur in tungstate of lime : one of these sets is pjtrallel 
to the planes of m actde octahedi*Qn witk ^ square base^ which we 
wdl call the primary crystal ; the other set would produce temgenf 
planes upon the terminal edges of that crystal. If we suppose 
the molecules to consist oi Square piisras whose nitolecular aitruc^ 
iion is greatest in the direction of their axis, and nearly 

equal in the direction of their diagonal planes, and of their 
oblique axes, the of cleavages may be conceived to expose 
the edges of the m^^les, and the second set to expose their solid 
angles. 

This theory may, by analogy, be extended to the form of 
molecules of every class of octahOTon. ^ 

For we may conceive the molecules of all the irregmar octa^ 
hedrons to be parallelopipeds, whose least molecular attraction is 
in the direction of their aiagonal planes, 

" Thus the molecules of octahearons with a square, a rectangular, 
and a rhombic base, would be square, rectangular, and rhombic 
prisms respectively ; the dimensions of such molecules being propor^ 
tional respc0tivelif to the edges of the base, and to the axis of each 
jiarticular octahedron. 

According to the view here taken, the following table will 
exhibit tils form of the molecules belonging to each of the 
classes of primary forms.” • 


The cube . *1 

regular tetrahedron • • I 


molecule, a cube. 


octahedron .... i 

rhombic dodecahedron, J 
All quadrangular prisms . . . molecules, similar prisms. 

Proportional m 

octaliedron with a 1 molecule, a square dimensions to 

square base . . , , j prism . the edges of the 

—with a \ molecule, a rectan- base, and to the 

rectangular base / gular prism t ^'xis of each par* 

— with al ramecule, a rhoin- ticular octahe* 

rhombic base, • . j bic prism dron, respecl- 

^ ively. 

rhomb'^id I molecule, a similar rhomboi<^, 

hexagonal prism.. “ equilateral triangular 


Having thus advanced a new theory of molecules in opposi- 
tion to one that had been long established, and possibly wimout 
a much better claim to general reception than the former theory 
possessed, I cannot avoid observing that the whole theory ^ 
moletules and decrements is to be regarded as little else than^ 
a series of symbolic characters, by whose assistance we are ena- 
bled to investigate and to demons^fate with greater facility the 
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irelations between tlie primary and secondary forms of crystals. 
And under this view of the subject, we ought to divest oar 
notions of molecules and decrements^ of that absolute reality^ 
which the manner in which it is necessary to speak of them m 
order to render our illustiations intelligible, seems generally to 
imply (P* 43 — 62,) 

^^t. III. relates to the Structure of Crystals ; and Sect. I V. 
id Cleavage ; in the latter, the author thus explains the relation 
of the tetrahedron to the octahedron, in reference to the theory 
of cubic molecj;tl€s. 

The Abbe Hauy’s theory, it will be recollected, supposes 
that if the tetrahedron obtained by cleavage, from the octahe- 
dron, Were to be successively reduced to an octahedron, and four 
still smaller tetrahedrons, w'e should at length arrive at a tetra- 
hedron consisting of four single tetrahedral molecules enciosing 
only an octahedral space, instead of an octahedral solid. 

But according to the structure assigned to the octahedron 
by the theory of cubic rrfolecules, that hgiire is an entire solid ; 
and the smallest tetrahedron that can be imagined to exist, will 
contain an octahedral solid, and would be reduced to an octahe- 
dron by the removal of four cubic molecules from its four solid 
angles, and not of four tetrahedrom. 

Thus the necessity of adopting the tetrahedron as the mole- 
cule of the octahedron in removed, and in consequ^ce a more 
simple theory of the structure of the octahedron, may be substi- 
tuted for that which has been established upon the adoption of 
tetrahedral molecules. 

By similar mode of reasoning, the compatibility of the 
cubic molecqle witli the solids obtained by cleavage from tlie 
rhombic dodecahedron, might be shown ; and by adopting the 
, cubic molecule, a more simple theory of decrement, in relation 
to the rhombic dodccaliedrou, may be substituted •for that w hich 
has been established upon the assumption of the irregular tetra- 
hedron as the integrant molecule, and the obtuse rhomboid as 
the subtractive (P. (i6, 6(i.) 

Sect. V. is allotted to the explanation of Decrements ; Sect. 
VI. to Symmetry ; and Sect. ViL to Primary Forms. 

The derivative ov parent form,” obser\es the author, ‘^froiu 
which the secondary forms of any crystallized mineral may be 
conceived to be derived by the operation of certain laws of 
decrement, has lieen denominated the primary form of such 
mineral, ^ 

It may be added that the pi imary form of a mineral shot/ld 
not be inconsistent with its known cleavages, and, it should gcut^ 
rally be such*‘also as would produce the secondary forms of those 
species to, which it belongs by the fewest and simplest laws of 
decrement.^' 

* ‘‘The term primarj^, w defined, i» merely relative, being used in ^ntradisUnedon 
to It appears therefore preferable to the term imtiivc, which has been 
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It is for the sake of rendering our notions of a primary form 
more precise, that we give this limiting, and in some degree arbi- 
trary, definition of the term. Our purpose thix)aghont this trea- 
tise is, to find the shortest and most direct road from the 
secondary crystal to the mineral species to which it belongs. 

But as we must travel first from the secondary to the primary 
form, it is essential that ofir ideas of that figure which we agree 
to call the primary form, should be as precise as possible.'Xl^* 79.) 

In Sect, VI [I. Secondary Forms are briefly considered, in a 
general manner; iit Sect. IX. Hemitrope and Intersected Crys- 
tals are described ; and Sect. X. defines Epigene and Pseudo- 
morphous Crystals. 

In Sect. XI, are described the nature andtise of the tables of 
modifications of the primary form which succeed it. 

^Mn these tables,” the author says, ^^7iot merely the observed 
niodifications of crystals, but all the mimeroas modifications of 
which each class of primary form is snsceptible, while influenced by 
the law of symmetry, are reduced into classes, and arranged in art 
orderly series ; and I have added some of the observed instances 
of departure from this law, in the production of peculiar and 
anomalous secondary forms.” (P. 9o.) 

‘^The figures of the primary and secondary forms given in the 
follovving^tables, are not to be regarded as representations of crys- 
talline forms of any particular minerals, but as exhibiting a type, 
or general character, of each of\he classes of primary forms, and 
of the modifications belonging to each of those classes.” (P, 101.) 

These tables axliibit loO classes of the modifications of the 
following 15 primary forms : the cube, regular tetrahedron, regular 
octiilKjdron, rhombic dodeealvedron, octahedron ^^ith a square 
base, octahedron with arectangularbase,octahedroii with arhombic 
base, right square prism, right rectangular prism, rhombic prism, 
oblique-angled prism, oblique rhombic prism, doubly oblique 
prism, hexagonal prism, rhomboid. They are followed by a 
table exhibiting the relations to the primary forms, of those 
secondary forms of crystals which are similar. to some of the 
classes of the primary, and also of those which, when complete, 
are different from all the primary forms. 

Sect. XII. treats of the Application of the Tables of Modifica- 
tions. Iij Sect. XII It (numbered XIV. by mistake), the Use of 
Symbols for describing the sticondury forms of Crystals' is 
explained. To this section succeeds a series of tables, which 
terminate this part of thd work, sliowing the Relation of the 
Laws of Decrement to the different Classes of Modifications. 

A large portion of the Appendix consists of an outline of the 
method of applying the theory of decrements to* determine the 
relations between the secondary and primary forms of crystals. * 
Abbe HaUy has used plane trigonometry in his calculation of the 

generally use^ to designate this original or paifiht form, ftud which seema Jo imply some- 
thing more intrinsic, and absolute, than is re<piired by the science into which it is intro- 
duced*” , 
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law of decrement, bat Sfr, Brooke^ at the tecommendatioh of 
Mr. Levy, has substituted spherical trigonometry for it in this 
section. 

To this outline succeeds a section on the direct determination 
of the laws bf decrement from the parallelism of the secondary 
edges of cryslifils, according to the methods pointed out by 
Hwy^ Monteiro, and Levy. A section follows, on the Methods 
of Dira^ng the Figures of Crystals, some of the examples in 
wiiich are particularly elegant ; and a short essay on Mineralo- 
gical Arrangement, with an Alphabetical Arrangement of Mine- 
rals, their Synonymes and Primary Forms, te^inate the volume. 

We intended to discuss in this place certain arguments employed 
by Mr. Brooke, respectingthe difficulties of mineralogical arrange- 
ment^ which we conceive to be somewhat fallacious, as well as to 
examine in what respect his ahecedarium of mineralogy is really 
preferable to such arrangements as have a more natural character. 
We also intended to offer a few remarks on certain subjects of 
mineralogical chemistry *ad verted to in the list of minerals; but 
as we have now neither space nor time for the necessary exten- 
sion of this article, we must leave all these subjects to the discern- 
ment of Mr. Brooke’s readers ; at the same time strongly recom- 
mending the work in general to their careful study, as the only 
comprehensive treatise on Crystallography which has yet ap- 
peared, in this country at least. We will conclude with the im- 
portant statement given in the section on Arrangement, respect- 
ing Dr. Brewster’s preference of the optical characters of minerals, 
as the surest means of determining their species. 

Dr.*Brewster has, with that attachment which we usually 
evince towards a favoui^ite pursuit, given a preference to the 
optical characters of minerals, as the surest means of determin- 
ing their species. See a memoir by Dr. Brewster in the EJdinb. 
Phil. Journ. vol. vii.p. 12. 

This memoir relates to a difference in the optical characters 
of the Apophyllites from different localities, upon which Dr. 
Brewster propoi^es to erect a particular variety into a new species 
under the name of Tesselite. Berzelius, as it appears from a 
paper, preceding that by Dr. Brewster, in the same volume of 
the Journal, has, at Dr. Brewster’s desire, analysed the Tesselite, 
imd found it agreeing perfectly in its chemical composition with 
tne Apophyllites from other places. Chemically, therefore, the 
Tei^elite does not appear a distinct species. 

** A few days before Dr. Brewster^s paper was published, it 
happened that I had been measuring the angles of the Apophyl- 
lites from most of the localities in which they occur, all of which 
I to agree with each other more nefirly than different 

of the same species frequently do. T^e Tesselite is not 
tbeMifore, crystallographically, a separate species.* But when 

^ found «ev«nd bystals dl this eubatance conrespondmg to a mnavkahle 

fiumner in l^eir general f<Hrm of flattened four-sided prisms, tenmtiated by four-sided 
pyramids with truncated summits, lut their glance The 
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djiewUtry and orystaHography concnr so perfectly ojl they do in 
this instance, in determimng the species, to whict a piineml 
belongs, it will be difficult to admit a variation of optical chnrac** 
ter, as a sufficient ground to alter that determination* 

A paragraph published by Dr, Brewster in the sixth volnme 
of the same Journal, p. 183, relative to the crystalline form (tf the 
udphato4n^arbonate of lead, furnishes an additional motive ta 
believe that the connexion* between the optical characters of 
minerals and their crystalline forms is not yet sufficiently under- 
stood. 

Dr. Brewster hdnuts what I believe is not liable to question, 
that ^ the crystals of this substance are acute rhomboids,^ But he 
adds, Upon examining their optical structure, I find that they 
have two axes of double refraction, the principal one of which 
is coincident with the axis of the rhomb. The sulphato-tri-car- 
bonate, therefore, ham the acute rhpmhoid for its primitive 
form, hut must belong to the prismatic system of mohsj 

** But it appears from the ‘ Outline of Prof. Moh’s new Sys- 
tem of Crystallography,' published in the third volume of the 
same Journal, that a rhomboid cannot belong to his prismatic 
system. For it is staled in p. 173, that ‘ The rhomboidy and the 
four-^sided oblujned)ased pyramid^ (the fundamental form of the 
prismatic system) ^ are forms which cannot by any means be 
derived from each other ; the {two) groups of simple forms, as well 
as their copibinationSy must each be always distinct from {the) other * 

If therefore in the hands of Dr, Brewster," Mr, Brooke 
justly concludes, the use of optical characters cannot at pre- 
sent be relied upon for the determination of a minerabspecies, it 
may be doubted whether they can be successfully employed by 
less accurate and less intelligent Jreervers."— 


Article XL 

Proceedings of Philosophical So*icties, 

LINNEAN SOCIETY, 

May 24.--*This being the anniversary of the Society, the 
election of the Council and Officers for the ensuipg year iook 
place ; when the following gentlemen were chosen. 

Council , — James Ebenezer Bicheno, Esq.; Edward Rudge, 
Esq. ; Joseph Sabine, Esq. ; Robert Brown, Esq. ; John George 

pUnes which ap^ar as the summits of some of these prisms,^ being only the hicmt 
jfhncs of very mart and oUiermm disproportiomd so that a me pwng 

through these, in the diiection of their greatest length, would in fact be per^peimiciUar 
to the axis of the primary form. Sections perpendicular to the axes of th^ afi^rently 
similar prisms would certainly present very duFerent optical phenomena. Bdt if is not 
probable that the practised eye of Dr. Brewster should have been nrisled by their appa- 
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Chil^d, Esq. ; A4lriati llardy Haworth^ Esq. ; William Sharp 
Mae Leay^ Esq* ; Joseph Smith, Esq. 

President . James Edward Smith. 

Vice Presidents* — Samuel, Lord Bishop of Carlisle ; i^lmer 
Bourke Lambert, Esq. ; Edward, Lord Stanley ; William 
George Maton, MD. 

Pi:^SKrer.-— Edward Forster, Esq. 

S^^aiy. — Alexander, Mac Leay, Esq. 

iMmr Sicretari/. — Mr. Richard ^Faylor. 

Tl|e following rare plants were exhibited in flower: Pancra^ 
tium AmancaeSy from the garden of the Horticultural Society; 
H^cinthns amethystirmsy Poh/gaia amaray dianunculus Parnas-^ 
sifolinsy and Braya ahnnoy from the Botanic Garden at Chelsea. 

June2. — At this meeting, the following papers were read : 

Description of a new Species of Ertfthrina called E. poimd/tes. 
By Felix de AvellsCr Brotero, Professor of Botany at Coimbra, 
For. Mem. LS. 

E. foliis ternatis ; foIiolis«lateralibiis ovatis, interniedio rhotn- 
beo-ovato ; omnibus subtus pubescentibus, racln petioloque 
communi, aculeatis, caule arboreo aculeate, calycc oblique trun- 
cate : latere superiori vel fisso vel iiitegro, staminibus diadelphis 
vexillo vix brevioribus. 

Cvfltivated in the Royal Botanic Garden near Lisbon, and 
elsewhere in Portugal. Native country unknown ; prob^y 
America. ♦ # * 

A Hotter from the Rev. Mr. Whitear of Harleston, in Norfolk, 
stating, That the Little Bustaixl {Otis /c/mx), a^^gtive of warm 
climates, stated by Temininck never to be founa in the nortlh, 
had been killed at Butley,^ear Orford, in SuHbIk, in January 
last. The specimen is novWn the possession of Mr. Seaman, of 
Ipswich. 

An Extract of a Letter from the Kev. S. L. Jacob to WrG. 
Maton, VPLS. stating that a Flying Fish {Exocretus volans) had 
been caught in July last, in the Bristol Channel, ten miles 
Jrom Bridgewater. . 

A Letter from ]Vfr. Robert Anstis relative to a bird sh®t in the 
neighbourhood of Bridgewater, varying but little from the 
Crested Cormorant, and distinguished by having 16 feathers |ii’ 
its tail. Col. Montagu had invariably found, it was remarked, 
that Ae tail cf the Shag consisted of 12 feathers, and that of 
the Cormorant of 14. 


June 17. — The following communications W’ere read: 

Description of Antilope Quadricomis, the Chikara of Bengal. 
By MajoHSen. T. Hardwicke, FLS. 

This isluot scarce in India, Gen. Ilaidwicke observed, 

yet it lipes not appear to have been hitherto particularly de-^ 
scribfd.f; It inhabits the forests and hilly tracts pi the western 
jparts of Bengal, Bahar, and Orissa. In size, it resembles the 
baifei^ssed totelope, A. Sdripta; \ieight about 20 inches; length, 
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exclusive of the tail, 33 inches 5 length of the tail, 5 intches ; 
greatest , circumference of the body, 29 inches* The superior 
^ or connnon horns are placed on the forehead, and are four or 
five inches in length, slightly diverging, subulate, conical, and a 
little directed forwards ; the spurious horns are placed between 
the eyes, are less than the superior, and slightly diverging. The 
upper parts of the body are of a bright bay colour ; the under 
parts dusky white, with a few yellow hairs. ^ Such were the cha- 
racters of the male specimen described: the female hus no 
horns, and is less bright in colour; this distinction in colour 
a])pears to be perraanfent, for it continued, during four years, in 
a pair possessed by the author : they bred during this period^ 
two at a birth, and the young were similarly^distinguished in 
colour. The male w*as very fierce in the rutting season, and 
though partly domesticated, continued to be so ; at this time 
the feeder could only approach the verge of the circle whiche 
tlio rope securing the animal permitted him to aescribe. 

Description of Buceros , — Hornbill without the helmet or 
rostra^l appendage, with a pendant gular sac, or pouch. By the 
same. 

The length of this bird was 36^ inches, of which the tail 
measured 12 inches, and the bill 7 inches ; the distance between 
the extremities of its wings, when spread, was 63 inches ; the re- , 
gular ajmendage, marked with yellow vertical lines, and with a 
bright ®ue iijiark, was 3^ incliies long, and 3 inches wide : 
weight of the bird, when living, five pounds and a quarter. The 
eyes jarge, surro^^pded with a naked circle, and with some 
bristly feathers, the pupil large and black; the irides n^arked, 
with four concentric circles, of different \^ths, and of the followr 
ing colours respectively, reckoning froiPthe innermbst, white, 
bro#n, qirange, and black. The auditory apertures behind the 
eyes, iifdular, concealed when the feathers are in their natural 
position, but plainly visible when they are turned up. 

Plumage of the body black, with shades of olive-green When 
viewed in ^strong light. This bird is a native of the woods 
about Chittagong and Sylhet; and resembles the Valao Javan of 
Le Vaillaut, as described by Shaw : the specimen described in 
this p(q>er lived two years caged, and died while moulting. 

The reading of Dr. Hamiilton's Commentary on the second part 
of the HoritlT Malabaricus^ was continued. • 

In this elaborate commentary. Dr. Hamilton traces the plants 
described by Rheede, in the second part of the Hortus Malaba- 
ricus, through the w^orks ofsucceeding writers, down to Linnaeus 
and later botanists ; giving their various synonyma, and compaT'^ 
ing their characters as described by the different authors; occa- 
sionally suggesting' new appropriations of the names in tbeH. M# 
and showing, that |n some instances several species describe# 
in that work have been erroneously confounded togetfeeii 
one ; while ia others one real speSies held b^n divi 4 c 4 
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Dr* Canwoenteiy on the first fart of 

I, jPiej 0 cle’s.great bw already appeared in the Transactions 

tie linnean ^oqie^, vol. xiii. part. ii. p. 474. 

The Society then adjourned to the 4th of Kovemher next« 

GEOLOGICAL. SOCIETY. 

. , lAf^v i 6 .-»A letter was read, from Henry Heuland, Esq, For. 

, 'sS(^ Gepl. Soc. addressed to the President, “ On the MatrU of 
tihh XHamond.” ‘ , 

. In this letter Mr. Heuland describes two specimens which he 
, Atdd upon the table of the Society. The first of these, from 
.'Ahbaete in Brazil, was a conglomerate of oxide of iron, with 
small waterwom quartz pebbles, containing a diamond. This, 
yrhich is called Cascalhao, Mr. Heuland beueves to be of allu- 
vial origin. The other specimen from Pereira, in Brazil, which 
Mr. Heuland peceived from Baron d’Eschwege, was a very small 
brilliant dodecahedral diamond, surrounded by skorojihte or 
cupreous arseniateofirpn in a gaugue or matrix of mass^ 'b^ide 
of iron (Werner’s brown ironstone.) This oxide of iron, Ci^rd- 
ing to Baron d’Eschwege and Alexander Caldcleughj ’‘^Esq. 
forms veins or beds 25 feet deep resting on chlorite schist in the 
'mountains near Pereira. That it is the true matrix, of at least 
Brazilian diamond, appears confirmed l)y the locality where 
^amends have not before been discovered, by its bein^cqom- 
panied by the arseniate of copper, and by the di|[erenci^f;t})is 
Opnde of iron from that in the Cascalhao, which iF^either earthy, 
granular, or in water-worn particles. 

JuH^ 6 . — A paper was read coutainii^ iwmarks on Si^ions 
presented by the Rivers Isla, Melgum, Proson, and S. Esk, in 
the County of Forfar, #ivith some general Observations on tlie 
Geology of that County, accompanied with specimengi’'? , By 
Charles Lyell, Esq. Sec. GS. . 

The country which formed the principal subject of this com- 
munication is situated on tlie southern nank of the Grampians ; 
it is occupied by old red sandstone, greywacke, and argillaceous 
schist, witli tlleir associated porphyries. The straw are clearly 
exposed by the rivers that cut through them. They are very 
highly inclined, and dip for the most part towards the sou^. 

The old red sandstone may be descrijied as consisting, of two 
formatiops of sandstone, with a formation of coiTglomerate of 
%reat thickness interposed between them. An extensive forma- 
tion of felspar porphyry occurs in the lower part of the conglo- 
merate, and it is from the broken and rolled fragments of this 
pixqihyiy that the conglomerate is for the most part composed. 
Between the poqihyry and the conglomerate, a rock prevails of 
a mixed character, wnich seems intermediate between the two, 
smd whicF it is difficult to describe or account for. The lower 
Ited sandstone, which is beneath the conglomerate, is in many 
parts S£i«n,to be traversed «>by k mass or dyke of greenstone. 
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which passes into serpentine, in 'which form it conlinttm thiw^ 
a great part of its course ; it lies parallel 4ith the strate/ TW 
lower red sandstone, which is for the most part schistose^ and 
not of great thickness, alternates with greywacke at its jahcture, 
and the greywacke with argillaceous schist, A large mass of 
porphyry resembling that of the elvans of Cornwall, intersects in 
one part of the district the supterior beds of the gfey wacke form- 
ation. The paper concludes with some observations on the 
primary rocks of the Grampians in the county of Forfar,* 

June 20, — ^The following papers were read : 

A Notice on some Fossil Bones of an Icthyosaurus from the 
Lias near Bristol ; also on two new Species of Fossil Teeth. By 
George Cumberland, Esq. Hon, Mem. GS. , 

A Letter accompanying some Specimens from Stonehenge, 
By Godfrey Higgins, Esq. 

An Extract of a Letter from Lieut. J. Sl^ort, RE. addressed 
communicated by. Dr. Babington, Pres. GS. containing 
sojw^%emarks on the Isle of Bourbon, • 

> Isle of Bourbon, which is situated about 120 miles from 
the Mauritius, and is 150 miles in circumference, appears to be 
cliiefly of volcanic composition. An active volcano still exists. 
Although beneath the tropics, perpetual snow and ice cover the 
summits of some of the mountains which rise to an elevation' of 
10,0^ feet. Lieut. Short observed basaltic columns of great 
Kei^t expuped in some parts nf the island, and found olivine, 
lava, zeolite, and puzzolana, abounding throughout the rocWI. 

4 . Notice rean^ing the Pebbles in the &d of Clay which 
co^'rs the nevr ftd Sandstone in the SW of Lancashire. By 
John Bostock, MD, VPGS. 

' i'A m 


Article XII. 

SCIEN’MyiC INTELLIGENCE, AND NOTICES OF SUBJECTS 
^ CONNECTED WITH SCIENCe! 

I, Ur. Wollaston^ i Method of detecting Magnesia, on the smaller Seak* 

Dissol^ in a watch-glass, at a gentle heat, a minute fraginent of 
die mineraTsuspected to contain magnesia, dolomite for eiiample, 
few drops of dilute muriatic acid ; *to this solution, add oxalic aoidf^ 
render the lime that may be present insoluble ; then pour in a few 
drops'of a solution of phosphate of ammonia or soda. Allow die pre- 
cipitate to settle for a few seconds, and decant a drop or twp of die 
supernatant clear liquid on a slip of window-glass; onjnixing with Ais 
liquid two or three drops of a solution of the scentless carbonate of 
ammonia, an effervescence takes place ; draw off to one side 
glass rod, a little of the clear solution, and trace across it, witiijpe 
pressure of a point of glass or platina, any lines or letters on the ^oss 
planei on exposing this to the ^iitl&t posriftle bc^ (as taaking aUtdc 
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W$i0t white traces wiU be perceived wherever the 

[ was applied, Ifiese consist^of the triple phosphate of ammonia 
imd magnesia, in the application of this process on the larger scale, 
the carbonate of ammonia should be added tirst, which prevents the 
chance of any ^simple phosphate of the earth being formed. — Journal 
of Science, ic. xv. 836. 

• II. Phosphate/^ Uranium^ 

indebted to the Rev. J. J. Conybeare for the information that 
lAojlixislence of phosphoric acid in uranite wliich I supposed I had 
firat^ discovered was ascertained several years since. Tne fact, he 
inarms me, is mentioned in a work entitlea, ** Elemens de Mlneralo- 
^ ^die Geologic," &:c. Par E. M. J, Patrin. Paris, 1803. 

Having never seen this work, Mr. Conybeare has been so good as to 
&vour me with the*following extract from it: “ Ekebert [Ekeberg] 
fait sur Turanite une observation qui serai t ties curieuse si elJe etait 
confirmee ; c’est qpe Tacide phosphorique se trouve joint d Poxidc d'ura- 
nite. 11 dit dans unt* note de son Memoire sur la Phosphate de Chaux 
i(Annales de Chimie, No. 9G, p. ^i33), que si dans une dissolution 
d’uranite par Tacide nitriqhe on verse de Tacetitc de plomb ; il se, fait 
«a precipite qui est un pliosphate de plomb qui fohdu au chalumeau 
flonne un polyedre de couleur laiteuse/^ — Patrin, t. iv. p. 48. 

Mr. Conybeare justly observes to me, that “ the circumstance of 
Ekeherg’s discovery being mentioned in a paper not on uranite, but on 
pbospiiate of lime, will account for its escaping the notice of Berzelius, 
of yourself, and even of so many professed compilers of mineralogicai 
systems. 

HI. On the Use of the Electrical Faculttf of the Tprpedo, By Mr. Jona- 
than Couch. 

The following suggestion on this subject has been made by Mr, 
Jon{|than Couch in a paper on the Natural History of Fishes found in 
Cornwall, printed in the newly-published part of the Transacypii^ of 
theLinnean Society; vol. xiv. p. 89:— , 

** Torpedo or Cramp Ray. Raia Torpedo. — This fish is extremity rare. 
The numbing power of the torpedo has been much illustrated Dy the 
discoveries which have been made in galvanism ; but the cause of this 
phenomenon appears to me not to have been explaineiLk I would, 
tlierefore, suggest the following observations on this sublet. It ha.s 
been supposed, that by this faculty the torpedo is enabled the more 
readily to secure its prey; and when Pennant took a surmullet from the 
stomach of a torpedo, he concluded that it rpust have been first disa- 
bled by th^ shock before it could have been swallowed HJr its enemy. 
Bbtl have known a lobster, wdiose agility is much superior to that of 
a surmullet, taken from the stomach of a^skate ; which fish possesses no 
such formidable means of disabling its prey. Without denying that 
the torpedo may devour that which it disables by the shock, 1 conceive 
that the principal use of this power has a reference to the functions of 
digestion. It is well known that an effect of lightq^ing, or the electric 
shock, is to deprive animated bodies very suddenly their irritability; 
a0! that thereby they are rendered more readily disposed to pass into 
a state of dissolution than they would otherwise be; in which condi- 
tion the digestive powers of the Itomach can be much more speedily 
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and effectually exerted on them. If any cre^ure may seem^ljD reqiure 
such a jjreparation of its food morejthan anothm, it u the torpedo, the 
whole intestinal canal of which is not more than half as , long as the 
stomach,” 


Article XIII. 

NEW SCIENTIFIC BOOKS. 

FREI'ARINfi FOR F(TBLICAT10N» 

Sketches of the Philosophy of Apparitions; or, an Attempt to trace 
such Illusions to their Physical Causes. By Dr. Samuel Hibbert 
12mo. 

Lectures on the Philosophy of History, Vols* 5 and 6, bringing it 
down to the Revolution. By Dr. (L Miller, , 

An Introduction to Lamarck^s Arrangement oPthe Genera of Shells^ 
8vo. By Mr. Charles Dubois. 

A new Edition of Berthollet on DycingJ with Notes and Illustra- 
tions. By Dr. A. lire. 2 Vols. 8vo. 

A Manual of Pharmacy. By W, T. Brande, Esq. Small 8vo. 

JUST PI1UL18UED, 

Dodsley's Annual Register, or a View of the History, Politics, 
Literature of the year 1822. 8vo. 16i'. Boards. 

Menloir of John Aikin, Ml). By Lucy Aikin. With a Selection of 
Ijis Miscellanlous l^ieces, Biographical, Moral, and Critical. 2 Vojs. 
8vo. With a fine Portrait. 1/. 4.9, Boards. 

Lc Bulletin General et Universcl des Annonces ct dcs Nouvelles 
Scientifiques; dedie aux Savans dc tous Ics Pays et a la'^Libraire 
Nationale et Etrangere, et public sous la Direction de M. Ic Baron do 
Eerussac. Numbers 1 to 6 are published. Subscription for one Year, 
or 12 Numbers, 2L 2s. 

ObsiStvations made during a Residence in the Tarentaisc and various 
Parts of the Grecian and Ponnine Alps, in Savoy, and in Switzerland 
and Auvergne, in 1820, 1821, 1822. By R. Bakewell. 2 VokSvo. 
W'ith Plates, 1/.6.S. 

Jewish, '•ricntal, and Classical Antiquities ; containing Illustrations 
of tlie Scriptures and Classical Records from Oriental Sources. 8vo, 
125. Boards. 

The Naval History of Great Britain, from the Declaration of War 
by Francecto the Acc\*ssion of George IV. Vol. L Part IL 8vo. 
J Ls. Boards. Two more Volumes gre in great Eorw^ardnt^s, and wjll 
complete tlte Work. . ^ 

On the Stratification of Alluvial Deposits, and the Crystallization of 
calcareous Stalactites. In a Letter to Dr. JoBn MaccuUoch. By 
H. R. OsM^ald. 8vo. Is* 6(1* . . 
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ArticlI^ 3£IV. 

NEW PATENTS. 

Edward Ollerenahi^i Manchcsterj hat-manufacturer, for a method 
of dressing and furnishing hats, by means of certain machinery and 
im^ments to be used and applied thereto.^May 27. 

TiPeelf Esq. Manchester, tor a rotatory-engine, for communicating 
motion by means of steam or other gaseous media.-— May 27. 

'r S. Wilson, Esq. ofStreatham, Surrey, for certain improvements in 
machinery for weaving and winding.— May 31. 

. Mills, St. Clement Danes, Middlesex, and Silver-street, London, 
andj^erman William Fairman, Silver-street, London, merchants, for 
certain improvemlnfe in rendering leather, linen, flax, salLjdoth, and 
certain other articles, water-proot,— May 31. 

R. Badnall, Lefik, Staffordshire, silk-manu&cturer, for certain im- 
provements in dyeing— June 3. 

T. Attwood, Birmingham, banker, for certain improvements in the 
making of cylinders for the printing of cottons, c^icos, and other 
articles. — June 3. ’ 

T. Mills, Dudbridge, Gloucestershire, cloth-dresser, for certain im- 
provements on machines for shearing or cropping woollen cloths. — 
June 3. 

J. Perkins, Fleet-street, engineer, for certain improvements in 
steam-engines. — June 5. 

£. Cowper, Kennington, mechanist, for certain improvemeiits in 
mqidiines and apparatus for printing calico, linen, silk, wool, paper, 
and other substances capable of receiving printed impressions.— 
June 10. 

R. Mulhet, Royal Mint, Tower-hill, Gent, for improving the quality 
of copper and alloyed copper, applicable to the sheathing of ships, and 
other purposes.— June 14. 

R. Pew, Esq. Sherborne, Dorsetshire, for a new composition for 
covering houses and other buildings. — June 17. 

C« Mackintosh, Esq. Crossbasket, Lanark, for a process and manu- 
lacture whereby the texture of hemp, flax, wool, cotton, and silk, and 
also leather, paper, and other substances, may be rendered impervious 
to water and air.-l June 17. ^ 

4* Smith, Droitwich, Worcestershire, civil-engineer, for an appara- 
ti||f for applying steam to the boiling and concentration of solutions in 
general, ciystallising the muriate of soda froijj brines containing that 
melting and refining of tallow and oils, boiling of sug*;*, distilling, 
and other similar purposes.— July 10. 

J. M. Willoughby, Fair-street, Horsleydown, Surrey, Gent, for oer- 
tsdn improvements iu^e construction of Vessels, so as to enable tiiem 
to iail with grcat^rfWlMty — June 26. 

J. Green, Mdttiflpd, Nottinghamshire, whitesmith, for certain ma- 
, chines used for foving, spinning, and twisting cotton, flax, silk, wool, or 
^ other fib|^ subn^nces. — June 26. 

W. ^Vere, CroWn-row, Mild-end Old-town, engineer, and S« 
Crat^^ratford, manufacturing chemist, for their improvements in the 
manui^turc of inflammable gas«-ei*June 3Q« 
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METEOROLOGICAL TABLE: 
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65 
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The observations in ca^ line of the table apply to a period 
beginning at 9 A. M. on the day indicated in the iirst coluiun. 
the result is Ifiduded in the next £>UQiring observatimi. 


|wenty-four honis^ 
.'dash denote thal 
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BEMABKS. 


. Fine. 2. Cloudy:, rain in the evening. 3. Cloudy: a shower 
of iiail in thc’.|tfternoon. 4. Showery. 5. Showery : heavy storm of tlmndcr ahont 
v^duree) p. m. with large hail, and very vivid lightning. 0 — 13. Fine. 14, Cloudy, and 
fine Ht intervals. 15 — 17. Fine. 18. Fine : overcast. 19, 20. Fine. 21, 22. Over- 
eat. 23. Fine. 24. Overcast. 25. Cloudy: some showers in the night. 
fi{|r dloiidy. 27. Showery, till about five o'clock, p.m. when there was a very heavy 
atorm of thunder, iHd lain and hj|U of considerable size: the lightning vivid, and thun- 
der near and frequent, the wii^ going round to the 28. Cloudy and fine. 

29. Showery : a violent storm of hail about three, p. ni. with thunder, followed by rain: 
the hail as laigc as |)eas! 30. Calm : overcast. 


FESULTS. 


Winds : N, 5 ; NE, 7 ; .SM’, 6 ; W, 3; NW, 6 ; Var. 2. 

f 

Barometer : 3fean height 


For the nioiuh «... ; , 


i^r the lunar period, ending tlie 2d 


*I'’or J 5 days, ending the 2d (moon south). . . , , 


For 12 days, ending the 14th (moon north) , . , 


For 15 days, ending the 29tli (moon soiitli) , . . 


Tlicrmometcr: 3Ic^n height 


For the month 

57-3(IOO 

For the lunar period 


For 3 1 days, the sun in Gemini . 

57’133 

Evaporation. 


: 

?5'i' ' 

' ^ 
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PHILOSOPHY. 


SEPTEMBER, 1823. 


Article I. 

An Abridged Tramlalion of M. Itamond's Instructions for the 
Application of the Barometer ^o the Aleasureinent of Heights, 
with a Selection from his Tables for facilitating those Op&M- 
tioas, reduced {where necessaiy) to English measures, By 
Baden Powell, 'MA. of Oriel College, Oxford. , 

(r«Htinuf<J/roin p. 111.) ^ 

It is from the publication of the excellent work of M. Pe Lt£e 
on the Modifications of the Atmosphere, that we are to date the 
commencement of those observations which have really oontii- 
buted to the advancement of our knowledge. With these «hb* 
sequent additions, a work on the mode of using meteorolo^cal 
instruments would assuredly be highly useful, for the expeipb*' 
mental part of the science has been far from keeping pace 
the mamematical ; and the art of making good observatioM^ 
as yet far from being tarried to the same perfection as that 'M, 
enmloying them when made. , . 

It is, therefore, not useless to apprize those to whom dtesd 
instructic^ are addressed, that if exactness is the first requisil^, 
in a good dbservation considered in itself, -tn<i|p are also 
condiUons to be fulfilled, in order to appropriate that observath^'- 
to the particular purpose in view : that both lileteorology a^ 
barometrical measurements require the choice of ^portune con-* 
junctum: that th^aws of general physics laywwuthejpiip' 
uiptea, bt^.do not always point out their applications : tbatfl^e' 
are not within the province of dogmatical .instructioD ; thal .in 
order to effect happy applications/ there must be ouudi skill, 
Hew Series, vot. vi. m 
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discrimination^ and experience employed ; that we do not learn 
ali^this as we learn to read, to calculate, or to translate the terms 
of a formula. ' Let us read then, and reflect upon the works of 
De Luc, Saussure, the memoirs of Pictet, the books of philoso- 
phers niiiQ have devoted themselves to the scientific employ- 
ment or meteorological instruments ; and above all, let us con- 
tinue our own observations for a long time before we trust to 
tliem, and a still longer time before we yield to the temptation 
of drawing inferences from them ; for the goodness of observa- 
tions depends on a multitude of minute precautions which habit 
alone renders constantly present to the memory ; and the vali- 
dity of the inferences rests on considerations too numerous to be 
at the disposal 6f 1 mind not rendered familiar to them by time 
and practice. 

Sedentary Obseixatioua* for determining the Mean Pressure at a 
^)articular Places 

I commence with considering the method of conducting 
observations of the stationary kind for determining the mean 
pressure of the atmosphere at any place ; for these form one of 
the principal foundations on which the science of meteorology 
rests, and above all because they are the means of aftbrding 
marked periods for the operations of levelling. 

Sedentary observations have^a very limited utility if they arc 
not comparable ; that is to say, if equal pressures are not con- 
stantly expressed by equal heights of the mercurial column. 
We mj^^ readily conceive that this fundamentdl condition is but 
ill fulfilled by the rude instruments with which the generality of 
observers content themselves, and often not even by the more 
costly ones with which the cabinets of the curious are adorned. 

It must be presumed then that the observer has a barometer 
carefully constructed : the mercury perfectly puie and well 
boiled ; the tube as free from air and moisture as it can be ren- 
dered : the scale leaving nothing to be desired on the score of 
accuracy ; he believes himself to possess a very good barometer. 
It is doubtless so far good ; but this is not enough ; and the 
chief condition is not i'ulfilled unless we are assured that it is 
comparable. What is the interior diameter of its tube ? What 
means have been taken to correct the eflects of «eq)illarity ? Is 
il of the siphon or cistern conGtriiction ? What precautions have 
been taken to secure a constant level, and an invariable point of 
departure ? Such are some few of the questions which must be 
satisfactorily answered before the instrument can be allowed to 
inspire confidence. 

Let us, however, suppose all these conditions fulfilled, still it 
must be asked, if the barometer be comparable, are the 

obselrvations equally so ? At what hours and under what circum^ 
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ttaneea ara tiiey made ? Is tbe tempemtara of tin 
into accoont? now are the thermometers and %g]rometethfiH*> 
structed, and how placed? And what is the system adop^, ^ 
the reduction of observations to a mean ? Buch questions ate ii^ . 
dispensable, yet it is to be feared many observers cotfld nol'' 
answer them m a satisfactory manner. We have*a gteat nam» 
ber of barometric means collect^ from numerous observationsi 
and yet no one can say precisely what these means are. ' 

It is thus that many long series of observations are in reality 
lost to science, and only furnish illusory documents to the phi<> 
losopher who wishes to draw inferences from the experiments of 
his predecessors. Let it be our endeavour t%t these losses 
shall be the last science has to sustain, and let^us furnish our 
successors with points of comparison less equivocal. 

Choice of InstvumentSu 

The siphon barometer is preferable for stationary observations, 
as it possesses the peculiar property of annulling by compensa- 
tion the effects of capillarity. 

With cistern barometers the correction for capillarity must 
applied as given in the table. But besides this, these barome* 
ters Require the application of some means for reducing the 
level of the mercury intlie cistern to the zero of the scale, appoint 
from which it is continually devijiting, as well by the ascent and 
descent of the mercury, as by the less apparent, though not less 
real, effect of changes of temperature. This is provided for by 
giving the cistern * such a diameter that the variations <rf level 
become nearly insensible. This, however, is not efficient for 
very exact observations. " * * 

It is almost superfluous to remark the necessity of rigid accu- 
racy m the division of the scale. In barometers mounted in 
wood, the scale is generally marked on a plate of metal attached 
to the mounting. This will not satisfy those who are desiroha 
of great accuracy. Heal, cold, moisture, drynes?, affect ivooA 
in every direction, sometimes increasing and sometimes diminish^ 
ing the distance of the scale from the point where its division 
are supposed to commence. The scale, therefore, should 
entire from zero up to tlh; point of the greatest elevation of the 
' mercury, thotiigh it may be divided only in that part through 
which the range of variation extends. Copper is the best tnate*^ 
rial as being the metal with whose pyrometrical dilatation we are 
best acquainted. With a scale thus constructed, we ktioW 
exactly to what the variations in dimension which result 
variations in temperature are reducible. They are Regular 
very small, and maygenerally be neglected ; but thuli kiibW 
their amount, and can supply the correction. ' ' ^ 

The vernier should indicate the 1-lOOOih of an inch 5 Md 
is nearly the utmost Which the barometer is V^apahie of eafteiWi . 
ing witnottt ambiguity : the visuai ray imust of course be pefpeh«« 

m2. * 
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dleular to the axis of the column. Some observers have added 
a oalcroscop^ to discern more exactly the point of contact. This 
appears unnecessary^ as we can judge without a microscope very 
well to the 1-lOOOth of an inch ; and the adherence of the mer- 
cury tcl^the sides of the tube is sulBcient to destroy the exactness 
of even this observation ; and in the most calm weather, the 
column is never perfectly at rest, but shows small though sensi- 
ble oscillations. The approach of the observer, and the handling 
of the instrument, communicate to some of its parts a heat 
which has not time to distribute itself equally to the ot||^r parts, 
and the error resulting is generally something, if not eqiial to the 
1-lOOOth of an iqch : in fact, attempts at excessive a<{^uracy in 
the observation have in general only the effect of making a dis- 
play of figures in the result, which the real capability of the 
instrument will* not waiTant. 

We ought surely to take the different means of ameliorating 
observations in the order of their importance ; and no one who 
has ever employed the barometer with attention is ignorant that 
of all the errors imputable to the instrument, the most frequent 
and the most considerable are those which arise from a false 
indication of the temperature of the mercury. Now we do not 
here discuss minute fractions of the smallest divisions ; one 
degree of the centigrade thermometer corresponds, on the baro- 
metric scale, with more than ^-lOOths of an inch ; and in eleva- 
tion, with a difference of more than 3 feet. While we are at one 
end of the mercurial column attempting to estimate microscopic 
intervals, we must not forget that at the other, a slight and often 
inevitable mistake may make the observation lose in exactness 
ten times Vrhat it gains b;^ the accuracy of the vernier. 

The greatest improvement w^hich could be introduced, and 
which would confer the greatest honour on artists, would donsist 
in finding a method of uniting the correctional thermometer to 
the column of mercury in so close and immediate a manner, that 
its indication!^ should, at all times, and under all circumstances, 
be the exact measure of the temperature of the column. 

The precautions have hitherto been confined to inclosing the 
bulb of the thermometer in the mounting of the^bstri?me»% 
that the variations of external tempera^ire may Wconsid^erf as 
affecting it only through the intervention of the nminting. This 
does not dispense with the observer’s having an eye upon all that 
may disturb the accordance of the two instruments. Rapid 
changes of temperature are above all to be suspected, for the 
correctional thermometer always marks them before the entire 
mass of the instrument partakes in them ; and we can do no- 
thing better than to shelter the barometer ac far as we can from 
the influence of these changes. 

The barometer then must be furnished with a good thermo- 
meter well Joined to its mounting, and we must never fail to 
combine its indications with those of the barometer. The extent 
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o£ihe correetions 'which the heigjbts of the mercury muist 
on account of the changes in the temperature of the mstrurnc^ 
sufficiently remind us that we must employ none but the 
thermometers. The same remark will apply to the thermom^ra 
employed for the temperature of the air; but thermometera 
perfectly to be depended upon are, perhaps, of alUthe apparatus^ 
the most difficult to procure.* When the observer does not 
construct them himseli, he cannot be too careful in employing 
none but the best artists ; and even then it is not prudent to 
take their instruments without examination. Often the fixed 
points have been inaccurately determined ; if these are exact, 
the calibr<^ of the tube is often une<tual, and equal degrees do 
not coripspond with equal dilatations. In si6me instruments, 
this defect in the tube is to a certain extent corrected by an 
inequality in the divisions. These compensations, however, are 
not to be relied on, as being obtained generally from a very de- 
fective method ; namely, the comparison of a small portable 
thermometer with a large standard one ; but it is very difficult tpbe 
certain that the temperature communicated is, at the same lime, 
exactly the same, in two thermometers, of very different volumes, 
and which gain and lose the same degree of heat in very different 
times. The artist desirous of making a really good instrument 
will never fail to verify the calibre of his tubes by the known 
methods, and absolutely to reject all those which do not stand 
test. But those comparisons jus4 alluded to, which ought not 
to be employed for the conslractiou of thermometers, may be 
employed to tn/ them, at least approximaUdy in the case of 
instruments where the mass is equal, and the structure similar. 
My mode of proceeding is this : I unite two or three together, 
the thermometers most similar in figure and dimensions, and 
sabj4l(^ them together to the heat of boiling water in a vessel 
placed on a chafing dish. This point, as is well known, is only 
fixed in respect to a certain pressure of the atmosphere ; and in 
order to avoid having to make a reduction, it is convenient to 
make the trial under the standard pressure ; that i^ to say, when 
the barometer is at 2U*921 inches. This first test will infallibly 
detect the presence of small air bubbles otherwise imperceptible, 
and which interrupt in^hole or in part the continuity of the 
thread of raei^^uiy. The heat dilates them, and we are at once 
warned of their existence by the rapidity with which me mer- 
cury rises above the boiling point. These bubbles altogether 
imperceptible ordinarily conceal themselves about the neck of 
the bulb, and this is a common faulC in thermometers wbose 
tubes are contracted in that part. Such must be rejected as the 
evil is irremediable^ The point of ebullition being verified, I 
leave the apparatus to a well-regulated cooling process, and 
follow with my eye the progress of the thermometeref. This 
trial would be very defective if the bulbs were of verjr different 
capacities, or if the neat diminished vrith too great rapidity ; but 
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it poisesses raffioieut eicactnesjs with the precautions which I 
adopt. I arrive at length at the point of congelation^ which^ of 
the two fixed pointSy is that which has the greatest influence on 
that part of the scale which concerns meteorological observa- 
tions. Jt will be readily supposed that two thermometers may 
be considered as being perfect in their calibres^ if they go 
through this trial without disagreeing. 

It can scarcely be necessary to mention that mercurial ther- 
zi^meters alone ought to be employed ; and that in those used 
for taking the temperature of the air, the bulb be 

entirely separate from the mounting. Small ones are preferable 
to large, as being more sensible and easier to use. It wll niulioo 
that the scale bb large enough to subdivide the ^itigrade 
degrees by estimation into tenths. A greater precision would 
be superfluous^for the temperature of the air is rarely sufficiently 
constant for the Uncertainty of the observation not to exceed a 
tenth of a degree. 

Situation of the lustrvnientsy and Method of observing^ 

The barometer ought to be in a perfectly vertical position ; if ^ 
it be not constructed in such a way as to take this position of 
itself, means must be used to place, and keep it so. 

It is proper to keep it in a close place, the temperature of 
which varies but little, or changes very slowly. We shall thus 
be the more sure that the correctional thermometer expresses 
faithfully the temperature of* the instrument. In order to profit 
by th^s accordance, the correctional ihernmmeter should be 
observed before the barometer. Since the approach of the 
observer ukiv modify the superficial temperature, and act on the 
thennonieter before the variation has had time to be j>rop^ated 
to the tube of the barometer, which resists the commimill|ttion 
as well by its mounting as by its volume. 

In general, a northern or easterly aspect is preferable to (hat 
of the west or south. The impetuous winds which blow from 
these latter quarters occasion, by impinging on the walls, com- 
pressions of the air, winch the mercury indicates by oscillations 
often very considerable, and always very inconvenient; the same 
thing will also happen if the w alls or roafs opposite to the place 
of the barometer reflect, or disturb in dinerent dfrajitions the cur- 
rents of air which strike against them ; and I have seen in such 
positions the column of mercury not only oscillating so as to 
render observation impossible, but sustained for whole hours 
above or below the point at wdiich it stood in moments of calm. 
We must ba guided by the local circumstances ; we have only to 
choose for the barometer the situation when? these causes will 
affect it least. 

As to the thermometer, it ought to be freely exposed to the 
air, but should never be in the sun. In this last respect a north<» 
era exposure is the only one which is suited to it. But we must 
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also take ^re that it ba beyond the reach of heat ledeeted by 
the grouna, by walls, and roofs opposite* Jn otir we 

cannot place it too high ; it does not do well except in the 
stories; and we may very well fix it on the sash frame^ lijie 
shutter, or side of a window* The air ought to circulate freely 
round it* 1 usually suspend it by a hook, the arm of wblch is 
about six inches long* A ring fixed at the end of another arm of 
the same length embraces the instrument at its lower end, and 
secures it from being moved by the wind. I fix this small appa*^ 
rat^ oftthe outside of a window upon the sash frame, in su^p a 
pi^a^that the thermometer may be easily observed without 
^mbkqMie window. 

' BuyBrihus exposing the thermometer to r.free circulation of 
air, we must at the same time take care to defend it from the 
immediate contact of snow, hail, or rain ; as often as it is touched 
by any of these, it is no longer the temperai:ufo of the air, but 
that of the meteor in question which it indicates. This object 
is attained if the roof have a sufficient projection. I prefer, 
however, a small moveable pent-house, placed at a convenient 
height, and which we may let down only when requisite ; except 
in these cases, a shelter is rather pernicious than useful. In 
those winter nights, for example, when the calm of the atmo- 
sphere, the serenity of the sky, and the twinkling of the stars, 
announce a sharp frost, the thermometer will not indicate the 
whole intensity of the cold if alihelter be interposed between it 
and the particles of air, which, after being condensed in the 
middle regions, fall vertically upon the earth in an invisible 
shower, ft ought in this case to be uncovered for iiie same 
reason that we cover an espalier wiiich we wish to preserve from 
the frost. 

* ®hen once the thennometer is well placed, the observation of 
it does not present any difficulty. The only attention which it 
requires is that of holding the eye exactly on the level of the 
point observed ; for if we raise or depress it, if the visual ray 
deviate from the perpendicular to the axis of tlv^ tube, the sur- 
face of the mercury will successi\’ely correspond to different 
divisions of the scale* It will appear lower if we look at it from 
a higher situation ; higher if from a lower ; and the error 
will be proportional to the angle which the visual ray forms with 
the perpendicular : this angle is what is termed tlifi parallax* 
In observing the barometer, this source of error is annulled by 
means of the index or ring •which fixes the line of sight. This 
method cannot be applied to the thermometer, which must be 
observed at a distance, and never handled. Attention will 
supply the want of it, and gradually become a habit, 

It IS useless to take greater precautions than these. The 
temperature of the air is often so inconstant,, and undergoes so 
many alterations in the places in which we are often obUged to 
make oiir observations, that it would hf to seek m tht 
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ifiiitfttmeni for an exactness of which the observation itself is not 
susceptible. The uncertainty is in the thing itself^ not in the indi* 
cation of it. You have perhaps just observed the thermometer, 
and noted its indication: observe it again; it has varied; 
observe it again, it rises; it falls ; and however small the range 
of these variations may be, that which was at first considered 
ceitmh has become in a great measure problematical ; you know 
not what to think for certain of the temperature of the air. 
There are some cases, however, where the choice is pointed out, 
wh^er by the nature of the place where we observep^vor by 
that of the circumstances which manifestly act upon thte ther- 
mometer. If it rise during short intervals of sunshine, we may 
lay this to the chaige of reverberation. If it sink during gusts 
or mist, it is the temperature of the meteor which produces the 
change ; but frefjuently also the change is owing to causes of a 
more general nature ; as to the encounter of two currents of air 
of different temperature. To attain the greatest exactness we 
can, we should prolong the observation for some minutes in order 
to judge of the changes to which the instrument may be 
exposed ; to inquire into the cause of its apparently capricious 
movements ; and in a case of uncertainty, to take the mean 
between its extreme variations. 

System of Observations. 

To find the real mean batoraelric pressure is a matter of more 
difficulty than is commonly imagined. The mercury has in fact 
two species of oscillations, essentially different, although 
frequently confounded, from the effects of the agitations of the 
atmosphere.* One sort is periodical and regular, the other, 
accfdental and irregular. Tlie idea of a barometrical mean 
necessarily imports tnat of a complete compensation betweeEflfche 
one and tne otner. 

If there were none but periodic variations, the mode of pro- 
ceeding would be equally expeditious and simple. We should 
in this case sook settle the length of the periods, and the epochs 
of their recurrence. We should merely have to observe the 
barometer for some days at the particular hour of these periods, 
and to take a mean between the differenLJheights of the mer- 
cury. This is actually the case within tlfe tropieSj** There the 
accidentaf variations are almost reduced to nothing, and the 
periodical are very evident and regular. The barometer is at its 
maximum at 9, a. m, and 11, p, ra. : 'at its minimum at 4, p. m. ; 
and at 4}, a. m. this variation is constant: it is unitormly 
repeated eve^ day : the succession of the seasons produces no 
alteration: the elements on which the mearj is founded are, 
therefore, simple, distinct, and free from all mixture of interfer- 
ing causes ; and M. de Humboldt, who has founded the system 
of his observations on the phajnomenou of t^ie daily variation, 
hUB given UB a barometric mean completely une<|uivocal. 
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In the temperate regions, the case is widely dmereiitH«4he 
frequency and extent of the accidental variations, disturb and 
disguise the effects of the diurnal. It nevertheless does exists 
and attentive observation may soon detect it. We must, there- 
fore, take it into account, and when it becomes a questiop to 
determine the mean pressure of the^ atmosphere, we must no 
more neglect the horary variations in the compeni^tion between 
the accidental, than the accidental in the compensation between 
the horary. This certainly makes the problem a little more 
comj^^ed. The difficulties increase, the task becomes longer; 
but me method of proceeding is not altered in its nature. 

It is necessary, therefore, that in each series the observations 
should to the same hour ; for every hcur having its par- 

ticular variation, a series composed of observations made at 
different times contains the diurnal variation as an indetermi- 
nate quantity, and under an irreducible fornf. In the next 
place, the hour of each series must coincide with one of epochs 
of the diurnal variation ; for the comparison of series which 
belong to intermediate hours does but imperfectly compensate 
the deviations of the diurnal oscillation. 

I have determined for our climates th^ progress of these 
horary variations. In summer the maximum is at 8, a. m. and 
10 p. m.: the minimum at 4, a.m. and 4, p. m. In winter there 
is an hour’s retardation in one of the four epochs, and an hour’s 
advance in the others ; they are i^spectively 3 and 9, a.m. and 3 
and 9, p. m. In the spring and autumn, 3^: and 84^, a. m. ; S-l* and 
94^, p* m. We have then only to make four observations in the 
day at these four epochs ; and to continue the series for a suffi- 
cient length of time to compensate accidental variations, and 
then to take the mean of each series, f rom which again we may 
tak%the mean for the day. But it may be asked, what must be 
the length of*time necessary to obtain a compensation of the 
effects of accidental variations ? To judge from the general 
practice we might suppose that the series must be continued for 
a period altogether indefinite ; but in fact, how<!^ver capricious 
the phenomena of accidental variations may seem, they yet 
recognize certain laws. Each epoch has its peculiar share of 
these variations, the^esult of which, after every compensation 
has been m^de, constitutes its character. This is the case with 
each different season. The system of observation must proceed 
by years ; because the result of The year compensates tne cha- 
racteristic accidental variations of the different seasons ; and a 
barometric mean ought not to include fractions of years, because 
it will then incline to the side of that season which is doubly 
represented. Equal probability can only be attaixfed in periods 
of tlie same nature and extent. The mean of a complete year is 
only to be corrected by the mean of another year ; and each 
enters into the common result for the half of the difference ; a 
third year, for a third, &c. and as the we smaU in 
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to extent and nature of the period# wo ahall Boon 
BjUain the epoch where the odirrection is almost nothing, and 
the mean doee not sensibly differ from being stationary* 

In general the result of a year may be regarded as cjuita a suf- 
ficient cfiproximation, and when a barometric mean is founded 
on two or three years’ observations, we shall not risk much in 
re^aiiduig it OA decisive ; but if it be intended to serve for deter* 
mining the relative or absolute elevation of the place, it is fur* 
ther necessary that it should be accompanied by a thermometric 
mean deduced according to the same method by observations 
in conjunction with those of the barometer. The methods most 
commonly pursued in conducting a series of meteorological 
observations are wsry far from tending to the attainment of the 
objects just specified. The observation of the maximum and 
minimum temperature of the day is of little use, and forms a part 
of a series altogether differing from that of the pressure. 

We shall greatly simplify our labour if we can determine the 
instant when the height of the barometer is exactly the mean of 
its heights which correspond to the four epochs. Now this is 
not very difficult; it will readily be seen that this period will be 
found at a distance from the maximum and minimum determined 
by the ratio which exists between tlxe oscillations of the day and 
those of the night. I find that in our temperate climates the 
hour of noon satisfies very well these conditions, and the coin- 
cidence is the more fortunate m the same hour is convenient for 
several other objects. If there be any error in the barometric 
mean of noon, it will probably be in excess, but extremely small 
in regaad to the nature of the operation. I do not believe that 
it exceeds *003 of an inch, a quantity which w^e may assuredly 
neglect on tliis occasion ; with deference to the more rigorous 
determination and introduction of it into calculation, if eve|^the 
exactness of observations and observers should be* carried sO far 
that a barometric mean should correspond with the atmospheric 
pressure to the *003 of an inch. 

I make then^no difficulty in regarding the mean of noon as a 
sufficient expression for the mean atmospheric pressure corrected 
for the diurnal variation ; and for many years my system of 
observation has been founded on this basis^ Observations made 
at the critical periods of the diurnal vuriCtion furnish the most 
certain presages which can be drawn from observation, of the 
progress of the barometer, ft is by the derangement of the 
norary oscillations that the smallest changes introduced into the 
constitution of the atmosphere announce themselves. Lastly, 
the extent of the variation established in different places con- 
jointly with the mean height of the mercury will establish^jginta 
of comparison, by the help of which we shall Torm a mor^olid 
judgment on the ratio of the pressure of the air to its weight ; a 
ratio which offers one of the newest questions in meteorology, 
and one which is the Ifiost fruitful in important consequences. 
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An«ttentioD to the foregotia^ Gonsiderations ii^oaldfictiDg a 
series of meteorological obsertaticms wiU be accompanied %y 
the following advantages. 

1 . The mean height of the barometer at noon, at the eaine 
time that it has the property of expressing the mean preeswe of 
the atmosphere, disengaged from thi|^iumal variation, poseeMes 
also exclusively among all other means, the quildities required 
for the determination of differences of elevation. ^110 coemoimit 
of a barometric formula can never be exact but in reference to a 
fixed hour. Now the coefficient of M. de Laplace’s formuhi is 
appropriated precisely to the hour of noon : it is a truly fortunate 
coincidence that we thus are enabled to determine the elevation 
of places, by the use of the same barometrics means which have 
served to determine the respective pressures. 

3 . The morning, afternoon, and evening observations made at 
the critical hours of the daily variation, ai’tet having been of 
daily utility for foreseeing changes of weather, have besides 
the advantage of fixing, for each climate, the extent and circum- 
stances of the variation : and each series separately reduced to 
its mean expression, being employed in the calculation of difier* 
ences of level, instead of the mean of noon, will give the measure 
of the error arising from the hour ; and consequently the correc- 
tion which the coefficient requires in order to become applicaUe 
to that hour. 

I will conclude with one consideration of which we must never 
lose sight. Barometric means cannot be employed to deter- 
mine the elevation of distant places above one another, except 
BO far as their respective climates continue the same. • The cu» 
mate has a powerful influence on the variable ratio which sub- 
sists between the weight and the pressure of the column of air. 
These two quantities, perhaps, attain equality at the mean 
parallel whefli'e all meteorological influences are in a state of 
equilibrium ; aud in this case it will be true for us, that the mean 
height of the mercury expresses exactly the mean weight of tiie 
atmosphere ; but at the same time that we find the temperate 
regions enjoying this advantage, it also follows that no others 
partake of it. The pressure diminishes in proportion as we 
approach the equator ; and on the shores of the south sea, the 
barometer ^nds lower than on our western coasts. This same 
pressure increases as we approach the pole, and theffiarometer^ 
cueteris paribus, would stana higher on the shores of the arctic 
sea than in our latitudes : «ven between the northern and south- 
ern parts of France, the differences may become sensible ; and 
though Geneva is not far from the Mediterranean, the difference 
of climate is such that the absolute elevation of Its lake would 
be but ill established if it rested only on the comparUon with, 
observations made at Marseilles. 
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r!f, Ohs0i>atidns • for the Measurement of Heights, 

' In addition to what has been before said of the instruments, 
and of the manner of using them in general, the following 
remarks apply to Ute observations on mountains. 

The mountain barometer nboold be of such a construction as 
to be neither liable to be easily broken, nor to the introdncticm 
of m bnbU^ It should be easy to try whether the instrument 
takes the vetiical position well, and continues in it; and 1 
regard as a peculiar merit, such a construction that it rapidly 
acquires the temperature of the place. The resistance of the 
mounting to variations of temperature exposes the observation 
to inaccuracies, omises loss of time, and occasions many errors. 

Observations for the measurement of heights necessarily sup- 
pose corresponding observations if any exactness be intended ; 
and the two barofm^rs ought to l)e perfectly comparable, or the 
precaution will be in vain. In this case, the mere presumption 
that they agree is not sulTicient; we must carefully compare the 
instruments, and if the operation be delicate, and we wish for 

S eat precision, it is not enough to have made the comparison 
forehand alone, but it is prudent to do so after the operation 
also { for the portable barometer may have undergone some 
derapgement in carrying. 'When the two instruments do not 
sustain the mercury exactly at the same point, if the dilfcrence 
ia not great, and especially if it is such as may be owing to the 
difference of the diameters of the tubes, there is no reason for 
suspecting either of them; and we may be content to allow for 
the difference in the calculation. In the case where either of 
the two instruments does not sustain the mercury at its absolute 
height (which cannot fail to happen if they are both of the 
cistern construction), it will be proper to correct them for the 
effect of capillarity : for the depression resulting from this cause 
is sometimes suf^cient to introduce a sensible error into the 
measurements. 

One great difl^culty consists in finding a suitable place for the 
portable barometer: it is necessary to preserve it from rapid 
changes of temperature ; yet it is almost always exposed to the 
free air where the temperature is contiiyially varying. The 
instrument ought to be kept in the shade ; yet it very often 
exposed to the sun, which acts very unequally on'its different 
parts, whether by direct or reflected rays. The consequences of 
such a position are more easy to conceive than to avoid : in the 
SUB, on the one hand, the tube becomes heated ; the cistern 
again is further heated by the reverberation of the ground : the 
correctional thermometer indicates a temperature more or less 
elevated according to the direction in which we turn it : then 
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perhaps come currents of air which modify the cdkm ;.of error; 
an interval of calm restores to <liem their energy ; the mter?en*> 
tion of clouds instandy suspends their action : in the midsi of 
such a camplicatton of effects nothing seems clear except motifM 
for doubt; and the observer is neither unsuccessful nor ui^iUiil 
if he knows, within one or two degrees, the mean temperaiure 
of his instrument. 

I mention these inconveniences, because it i^a^necessary to 
have a just idea of them in order to be in a situanon to obviate 
them according to the exigency of the case, and the means 
which the situation or chance place at our disposal, when fore- 
sight has not been able to provide against them. A rock or a 
tree frequently afford a convenient shelter. t^Ve may supply the 
want of them, at least in part by a man placed between the sun 
and the instrument : by a piece of linen fastened round the tripod 
which supports the barometer ; or for want of aUy other rescmrce, 
by making the shadow of one of the legs fall along the tube, and 
especially over the cistern. The thermometer ought always to 
be turned away from the sun. When the alternations of wind 
and calm cause variations too sudden and too great, 1 cover the 
bulb in such a way as to defend it to a certain extent from these 
passing and capricious sources of variation. The action which 
they exert on the thermometer will induce an error upoi| the 
temperature of the instrument, because these very transient 
variations may have time to make an impression on the surface 
of the mounting, but not to be communicated to the entire mass 
of mercury. 

With reject to the thermometer employed to marh* the tem- 
perature of the air, it is always in the most elevated, the most 
exposed, the most airy situation, that its place* ought td be 
chosen. This condition is much more easily fulfilled in an open 
country, and on the summit of a mountain exposed to all winds^ 
than in buildings where we commonly maxe meteorological 
observations. There our stationary thermometers have commu- 
nication only with half the surrounding atmosphere: the other 
half is kept from them by the wall against which they are placed; 
but this disadvantage is compensated by the facility of placing 
them at an elevaticvp where they are secure from the effects of 
reverberatify;! from the earth : this resource is wanting in moun- 
tain observations. We cannot place the thermomfeter higher 
than the point where we can observe it without parallax ; and at 
this elevation, which does not exceed that of the human body, 
the instrument is far from being out of the reach of the earth’s 
influence ; this inconvenience is unavoidable : we ought, ther^ 
fore, to lose none of the advantages which accoihpany it. It is 
not without reason that Saussure condemns the practice of sus- 
pending the thermometer from a body of any mamitude. He 
attaches it to a simple staff, the shadow of which, directed upon 
the'bulb, is sufficient to shade it from the sun, and the diam^er 
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oC ^idi u tiib iniaU to oommunicate its heat to it, ea* to 
4n««te w obataole to the free circulation of the air, when the 
Iheniao^ter is fixed at a due distance fbom it. 1 have always 
foUowed' tile eaoie plan. A staff of about six feet in length 
Btwwen the pwrpoee ; it has an iron point to fix it in the ground. 
At tile other end are two holes to receive two small arms of iron 
or Inass, about* five inches long ; .one terminated by a hook, the 
other b;|r * which is to' fit into the hole is 

foraied into ii screw. The arm with the hook is fixed in the 
upper hole, and serves to suspend the thermometer ; that with 
the rii^ in the lower, and retains it in a position parallel with 
that oAlie staff. The staff serves for myself or my guide, and 
the arms are carried in the bag which holds the thermometers. 
I do not believe it possible to attain the requisite precision in the 
indicatioDB with less apparatus. 

Tte observation pf the thermometers is the most delicate and 
the most difficult part of the operations ; and most of the faults 
which we commit in the 'measurement of heights may be traced 
to a f^e valuation of the temperature of the air, or of that of 
mercury. 1 have mentioned this before, but there is no harm in 
repeating it, and we cannot be too careful in pointing out the 
sources of error, especially when they are of such a nature as 
easily to disguise themselves to inattentive eyes. The inexpe- 
rienced observer, when he meets with unsatisfactory results, 
will be less tempted to lay the blame on his instruments, or on 
his formula ; and this may often spare men of speculative minds 
the trouble of imagining new theories to correct in the formula, 
iiTegularil;ies, which exist only in the observations. 

All philosophers who have been engaged in barometrical 
measurements must doubtless have made the same remark which 
I have. They cannot have carried the thermometer to summits 
of raeuntains, exposed to all winds, without often experiencing 
the same embarrassment which 1 have. The thermometer has 
varied, with them as well as with me, every instant in proportion 
to the degree of .wind, of calm, the presence of the sun, or the' 
interposition of clouds. These variations they have not neg- 
lected, because they could not misinterpret them. Like me they 
have often been in uncertainty as to the re^* and intrinsic tem- 
perature of the air, and that of their instruments ; p*’4 have not 
assaredly confined themselves to noting down at all hazard 
mmely me temperature which any accident may cause to prevail 
at the exact moment of observation. ’But if they are generally 
silent on a point which cannot escape any experienced person, 
it ijsthat they suppose the Ic^ic of the observations familiar tp alt 
those who employ meteorological instruments vgitli any discem- 
m^t. I conceive I ought not to imitate them in addressing 
myself to beginners. Such readers require advice and exam- 
ples. i will give one or two, and I do not select the most rare 
caiCB. 
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Aug« 30^ 1805.*~^On the summit of the Pic de Mid|^ hetwwtt 
10, a.m^ and 1, p*m. the thermometer varied from 14^. to 
This was owing to an irregular wind. In moments Of jcalm# Jt 
stood at 16^ or 17^, this being partly caused by heat of the sui^ 
face : it fell when the wind brought against it^masses of Oolder 
ah'; and rose to 18^ or 19^ when the current continued, lathis 
complication of influence, the. only way was tor take a mean 
between the extremes ; for it would have been equally absurd to 
keep to either 14^, 16°, or 19°, for the sole reason ffiat the ther- 
mometer had accidentally indicated one of these degrees at the 
precise moment when we noted the height of the barometer. 

Sept. 11. — On the Pic de Bergons, there was a brisk wind 
subsiding at intervals. The temperature of cslm was above 14°# 
but the ground reflected much heat. It is seldom that this is 
not the case with the observed temperature of a calm am This 
temperature, however, increased as the wjpd^rose; it wm. a 
difl'erent atmosphere which the wind drove before it, heated by 
passing over the neighbouring plains^* It rose to 15*5°, hut 
when the wind continued constant, sunk to about 13°, and there 
became stationary, which was certainly the true temperature of 
the air under the prevailing modification, the higher tempera- 
tures were transient and accidental. 

Aug. 10, 1802. — On the summit of Mont Perdu, a thermome- 
ter, placed on the snow, sunk to — 2*5®, owing to the rapid 
evaporation. Another suspeudod at the height of about 4^ feel 
partook of the same influence, and never rose above 4° or 5°^ 
Another at the same time suspended above a rock free from snow 
stood at 12*5°, and one placed on the rock at 22*9°. The con*- 
linuance of a wind (which at first 4>rought hot air from the 
plains, gradually reduced them all to about 7*5% neatly the meali; 
this was the true temperature of the air. 

It is Buperiluous to mention a multitude of other cases differ^ 
ing but little from these ; such as a passing shower which causes 
a variation in the thermometer the*^ moment it touches it ; a local 
fog, which occasions, i%the particular atmosphere of the instru- 
ments, a cooling, in which the rest of the stratum of air does not 
partake ; the influence of the sun which raises the thermome- 
ters ; the interventioti of clouds ^hich makes them sink ; all the 
variations wl^ich originate, in reverberations or absorptions of 
heat, or in currents of air which are accidental andK>f limited 
influence ; every thing which cohspires to a||terthe general tem- 
perature of unfavourable situations, such as deep valleys, and 
even eminences above wl^ich greater heights immediately rise. 
1 have said enough to awaken and direct the attention of those 
who wish, and know how, to be exact. 

Such are the considerations which must guide us in reference 
to the thermometer for the air. We have just seen that the 
timrmometer for the barometer is the object of considerations 
very different; for it, the temperature of. the air is cnly a mailer 
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af ggeondajy importagee. It is fil^vays W#|ri^MMi4wherev!ef the 
!.aareWi|(ter'M placed. ,^lts vc^aitidns ar^ of ko' eoal^viehcej pro- 
teoipvature of the bafotnd^r uodeic^es'.thk. sanae 
;*bwt ^lis accordance is the thing of whiohi^e'niiist be 
ca;^^! to aasurponrselves, and this is ^e'l^picultnoint. It is 
> Tery sddcna thid the Wo instraments, joinM .{^:^l^er as they 
UADil^y arCy wiU preserve this accord^ce^ivliieil^^a 'temperature 
luader^ois great and frequent variations, .^e may diminish the 
sensimlity of the thermometer ; but in Uius preventing its indi- 
cations^rom outstripping the rapidity of the changes which the 
temperature of the barometer undergoes^ we must take cafe not 
to approach tlie point where, on the other hand, it may ekpe- 
’ rience a retardation^ and in ail cases there is a wide., held open 
to doubt and conjecture. 

We should commence our operations by disposing the instru^ 
mepts in a convement maimer, and should then allow them time 
toll>se the h^at which they have contracted in Carrying, and to 
acquire! each in its proper manner, the local temperature. This 
time is considerable for barometers cased in woocf, which become 
unequally heated in the hands, or on the backs, of those who 
cally them. The heat thus acquired never distributes itself uni- 
forinly, and is dissipated with extred|e slowness. Often an hour 
does not suffice to bring the barometer to an agreement with the 
thermometer, and with itself. More than a quarter of an hour 
is not necessary for barometers- mounted in copper, and this is 
one reason for giving them the preference. 

The time thus occupied, however, is not lost : we can make 
trial ofjthe position : it may not always be suitable for the baro« 
meter : if it he too much exposed to wind, we can seek for a 
abater* Ai the summit of a mountain, a strong wind has other 
inconveniences besides that of agitating the instrument : it rises 
on the acclivity against which it directs itself, and forms an 
ascending current, which bears up the column of kitf! and 
depresses that of the mercury. In such a situation the theimo- 
metef should left ; but the baron^ter should be removed 
from this part of the acclivity, and iflme suxnsnit has not suffix 
cient extent, we shoiild leave it, and seek for a calm under the 
shelter of the opposite side, on|y being careful to allow for tlie 
quantity of our descent : then we shall await mcrtneilt of 
observation in considering the changes of the thermometers. 
We l^all remark afrtentively how the dhe is afibcted in the^jfme 
air, and the other in the mounting iih which it is inclosed ; 
ther they undergo considerable anjj| frequent yariatfops, w 
Ifhethei^ they reduce themselves by slow degrees to a ste^oiiiary 
In Inis last case, we shall have no occasion to dp|w ^e 
sacbess of the operation : in the fortuw, we shall exaiwne fhe 
causes of the variations : we shall t^e an exaclt aeSunt of 
the nature and influence of eveiy accidental circumstaoee. 
We i^mU rep^ thb etsamioatfon after tlie observation in order to 
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state every th^ wWch to ascertaititlil?^ ^ 

grfatest eertaii^tv dum^ the .sltoil'^^eriod of time off #lii<irit 
occupies the middle. for Uie measurement of -heights 

supposet that we know^ith great pfedsion the temperature of 
the air, tod tliat^f the instrument : both these then we niust 
d^cover^ and wbemth'ey disguiSif themsefves, ipust divest them 
of their disguise^r. Theas are. times when this* iaf altogether 
impossible ; out it 4s at least something to perceive this, and 
to Know that we have to doubt an observation, well pgrformed 
in itself, but of which we cannot be sure that we have entirely 
satisfied sonijc of the fundamental conditions. 

Under some circumstances, and those vejy common, the local 
temperature, is so predoiuinant, that in spile t)f all our care, it 
will enter all our estimates : it is in vain 15 guard against it. 
Measurements made in a hot season, and under a burning sun, 
always tend to err in excess ; especially if the sfatioribe o? s|{lch 
a nature as to multiply the reverberations of heat, i*? On the other 
hand, they will err in defect in foggy or rtiiny weather, especially 
if* the place is so circumstanced as to concentrate the cold. The 
error proceeds from the thermometers. To point out its orig^is 
to warn the observer to avoid, if he can, the circumstances 
which produce it; and if has hot the choice, to allow for 
their influence in the opinion he forms of his measurements. 

{To he continued) 


Article II. 


A List of Substances arranged according to their Thermoelectric 
Relations, with a Description of Instruments for exhibMii^ 
Ro^tion by ThernpeketrkUy, J3y the Rev. J. Camming, 
MA. FRS. and professor of Chemistry in theJUniversify of 
Cambridge. # 

® |>^ 

(To the Editor of the Atmals of Philosophy,) 

vDEA'E SIIl^ Cambridge, July ’ 

Tiik following tables wi|L I hape^be interesting to tibose^ho.. 
havel^ad my communiednon w you in ApftUast. Tho nrst 
contains lihe thermoelectric ‘relations of diffeUnt substances, 
with capper wii^es; the s|||ond, their relationn to 
takeUvtii^^o and two together, each substance beingjjj^tiv^^ , 
all bel<3^ and negative to all above. The voltaic series, aM* 
the Order of conductors^f electricity and heat, are add^ 
merely to show that the thern^lectric series has uoaccordto^ 
with either of them. 

Hew Series, rot, vi, N 
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Ekctromagn/etic Relations ^ different Substances with Copper 
Wires ; the Ma^itu^ of the Substance emmined being peater 
$han that qf the Copper Wire^ excepting those markm none 
of which exceed^ half % Crain in Wei^t^ ^ 


Pct^vc Iteries* 


Bismuth^ 

Mercury, 

Nickel, 

Platina, 

Palladium, 

Cobalt, ^ 

Silver, 

Tin, 

Lead, < 

Copper, 

Brass, 

Solder (common). 
Pewter, 

nickel -f 1 iron, 
4 tin 4- 1 antimony, 
Galena. 


'^Iri^ium and osmium, 
Rhodium, 

Gold, ^ 

Zinc, 

Arsenic, 

Iron, 

Antimony, 

1 bismuth -f- 1 tin, 

1 zinc + 1 tin, 

1 zinc + 1 lead, 

4 zinc + 1 antimony, 
Printer’s type, • 

Fusible metal, 

1 ditto + 1 arsenic, 
'^lipjEickel + 1 palladium, 
* I ^nickel -f 2 platina, 
tl bismutli 4- 1 zinc, 
Siilphuret of antimony, 
Charcoal (box wood), 
Plumbago. 


« ♦ Thermo. 

Voltaic 

Conductors of 

electrics. 

series. 

1 Electricity. 

1 Heat. 

Bismuth 




Mercury ) 
ISickel 5 

Charcoal 

Silver 

Silver 

Platina 

Platina 

Copper 

Gold 

Palladium 

Gold 


Tin 

Cobalt 

Silver 


Copper 

Silver 

Tin 

Copper 

liCad 

Zinip 

Tin 

Platina 

Iron 

Jiead 

Tin 

Platina 

Lead 

^Rhodium 

Iron t 

Palladium 



Zinc 

Iron 


= o3r' 

' ^ 



Zinc 

ChaKoal > 




Plumbago 4 

% > 
|!f Atsepic ) 




Antimony 





4* compound of bismuth and zinc,, it is well known, is notan alloy, yet it acted 
^P^e^tively whether the heated part apiieared^ be zinc or bismuth. The compound ore 
iridium and osmium was from l>r. WoUastou ; the allots of mdtd from Dr. Clarke, 
formed b^ the gas blowpipe. 
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The combination of platina and iron is very powerful, and has 
the advantage of permitting th^application of great heat* TW 
of platina and silver is readily wplied to exhibit thi^ inverse 
experiment, i- e. the motion of the thermoelectrics on the 
approach of a ^gnet. A silver wire bent into the form A is 
connected with ifplatina wire 5 into the form C E D F, either 
by soldering or by fine platina' wire ; the whi&le is suspended 
from a point D, On heating one extremity E, and)l applying; the 
pole of a magnet to F, the separates revolves from left to right, 
or vice versa, according as the pole of the magnet is N or S, 
The apparatus I have used for the purpose weighs nine grains : 
indeed I know no limit to its minuteness. 



The annexed figure represents an arrangement for producing 
a perpetual rotation, by m^ans of platina and silver wires poised 
upon a magnet, and heated by a spirit-lamp. A B D C platina 
wire ; A b c d e f C, silver wire ; c N, support of the wires ; N S, 
magnet; L, spirit-lamp. • 
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platina being considerably thicket than the silver, 
tke part A B vrill balance the projecting part of the silver Ivtre 
defC. A wire is attached to ^ e at right an^s witb a small 
Weigld: to counterbalance B D C. 

P. S. IThe elect^magnetic mnltiplier mehticmed in your num- 
ber for Jane, is, I perceive, a s^ilar instrument to that which 1 
used and lie^ribod as a Galvanoscoputwo years and a half since, 
in a paper published in our Cambridge Transactions, and witJi 
which sm my present experiments wire made. 

Very sincerely yours, 

J. Gumming. 


Article III. 

.i { 

Oil the Classification of Poisons. 

[This article is taken from a work lately publisli^d on Medical 
Jurisprudence, by J. A. Paris, Ml). FllS. See. and J. S. M. Fon* 
blanque, Esq. Barrister at Law. It would not be consistent 
wnth our plan to enter minutely into aa account of a work of this 
nature. contains, however, so much curious matter con- 
nected with chemical science, on the subject of nuisances and 
poisons, that we intcrM, in a fut jre number, to give from it, and 
other sources, a general and comprehensive view of the methods 
of examining substances sufs^jected to contain poison, with 
obsjs^rviiLons and additional experiments on the subject. In the 
mean time, ^w^e present the reader with tlie cla.ssiHcation of 
poisons adopted by the above-mentioned auUiors. — Edit.'] 

4 ' 

Poisonous substances have been very differently arranged by 
different authors, each appearing to have adopted a classification 
best ^ited to promote the puri.icular views "and objects of his 
own pursuit; w us, tlie botanist and chemist, engaged in the 
lamination of the physical character.s by which poisons may 
be individually distinguished and identifidd, luive very judiciously 
erected^heir system upon the^, basis of natural history. The 
patholopst, wdiose leading object is the investigation of the 
xndirbkl e&cts which Ibllow the administratipn of these ^4gents, 
witlT equaP|)ropriety and justice, prefer® a classification deduced 
from a generalization of the symptoms they are found $o occa- 
sion; v^ilq the idiysiologist, who seeks to ascertain through 
what ^|ilk||p^nd%y what mechanism, they destroy life^.may be 
rea^oimblyr^pected to arrange the different poisons under divi- 
siohs porresponding with the re^^ults o|po interesting an inquiry. 

T*p meet^the comprehensive views of tlio forensic toxicologist, 
aHiiriiingement would seem tp He required, that should at once 
ahbrace „the several Objects ^^liich we have just enumerated ; 
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for the data from which the proof of poisoning is to be inferred, 
are, as we have often stated, highly complicated in their rela^ 
tions« No such classification, nowever>« can be aocompiisbed, 
and we are therefore compelled to select one which may 
approach the nearest to our imaginary fabric. That which was 
proposed by Fod^*re, and adopted, with some trivia? alteration in 
the order of succession of the classes, by Orfila, irmis celebrated 
system of toxicology, althdugh it has many defects and some 
errors, nevertheless merits the preference of the forensic physi- 
cian; its basis is strictly pathological, and yet it distributes the 
different poisons, with some few and unimportant exceprions, in 
an order corresponding with that of their natural history. 

The first two classes, for instance, present us with substances 
of a mineral origin ; the third and fourth, with those which are 
principally of a vegetable nature; and the^ sixth, with objects 
chiefly belonging to the animal kingdom, llie importance of 
acknowledging a division, which has reference to the three 
great kingo^oms of Nature, is perhaps greater than the reader 
may anticipate ; for in enumerating the various experiments to 
be instituted for the detection of poisons, we are, by such an 
arrangement, enabled to bring tx>gether a connected series of 
processes, nearly allied to, intimately connected with, and in 
some respects, mutually dependant upon each other. 

The following is the arrangement of Fodere as modified by 
Orfila ; viz. Cl. L Corrosive, or Escbarotic poisons. Cl. II, As- 
tringent poisons. CL III. Acrid or llubefacitint poisons, 
CL IV. Narcotic or Stupefying poisons. CL V. Narotico-Acrid 
poisons. And Cl. VI. Septic or Putrefying poisons. 

Class L Corrosive or Escharotic l^cn‘&ow5.~SucIi as corFode 
and burn the textures to which they are applied. When inter- 
nally administered, they give origin to the following symptoms ; 
violent pain, accompanied with a sense of heat and burning in 
the stomach, and throughout the whole extent of the alii^elltary 
canal ; frequent vomitings, often sanguineous, ^flCnd alternating 
with bloody diarrhoea, with or without .^tenesmus ; the pulse 
hard, small, frequent, and at length imperceptible ; an icy cold- 
ness of the body ; cold sweats ; a great anxiety and oppression 
at the pnecordia ; and hiccup. Sometimes the heat ofithe skin 
is intense, the thirst inextinguishable, and the unhaj^y patient 
is tormented with DysUtia and Ischuria, violent cra%ps in the 
extremities, and horrid convulsions, which are relieved only by 
death. Such are the general symptoms by which this speciea 
;*jof poisoning is characterised ; the rapidity wim. wh|)0h fbe.sym{i^ 
top^Aetminate their course will depend upon Vlotencl^ of 
the^dose, and the parthpilar species of poison which has prdr 
duced them; there are, 'moreover, other symptoms which mil 
. more conveniently described, %hea we come to speakfbf the 
effects of corrosive poisons in^vidually. In this class are 
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ranked the following substances': — Metals* I* Arsenic. 1. Ar« 
senious Acid, or White Oxide of Arsenic. 2. Arsenites, or 
Ciombihations of that Acid with salidable Bases. 3. Arsenic 
Acid. 4. Arseniates, or Combinations of the preceding Acid 
with the Bases. 5. Sulphurets of Abenic, or Orpimeiit and 
Realgar. — Ik Mercury. 1. Coirpsive Sublimate of Mercury, or 
Oxymuriate ^ Mercury. 2. Red Oxide of Mercury. 3. Red 
Precipitate, or Nitric Oxide of Mercury. 4. Other preparations 
of Mercury. — III. Antimony. 1. Tartarized Antimony, or 
Tartar Emetic. 2. Oxide of Antimony. 3. Antimoniai Wine. 
4. Muriate of Antimony, or Butter of Antimony. — IV. Ctmper. 

1. Blue Vitriol, or Sulphate of Copper. 2. Verdegris. 3. Oxide 
of Copper. 4. Other preparations of Copper. — ^V. Tin. 1. Mu- 
riate or Tin. — VI. Zinc. 1. Sulphate of Zinc, or White Vitriol. 

2. Oxide of Zinc'.— rVII. Silver. 1. Nitrate of Silver, or Lunar 
Cm&tic.^The Concentrated Acids. 1. Sulphuric. 2. Muriatic. 

3. Nitric. 4. Phosphoric, &c. — Hot Liquids. 1, Boiling Water. 

2. Melted Lead. — ihe Caustic Alkalies. 1. Potass. 2. Soda. 

3. Ammonia. — The Caustic Alkaline Earths. 1. Lime. 2. Ba- 

? ta. 3. Muriate and Carbonate of Baryta. Cantharides. 
hosphoms“ 

Class II. Astringent Poisons. — ^They occasion a remarkable 
and unrelenting constriction of the great intestines, especially 
the colon, so as to resist the v^peration of the most powerful 
cathartic req^edies. Violent cholics ensue, and partial paralysis; 
in the end if the dose be -sufficiently large, or if small doses nave 
been frequently repeated, they will excite inflammation of the 
alimentary qoned, but it is not succeeded by that disorganization 
which generally characterises the operation of poisons belong- 
ing to the preceding division. We rank under tne present class 
only the preparations of lead, viz. 1. Acetate of Lead, or Sugar 
ofl^ad; 2. Oxides of Lead, Red Lead, Litharge; 3. Various 
saturmne impregnations. 

Class III. Atrid or Rubefacient Poisons. — These poisons are 
known by their producing an acrid taste, more or less pungent 
and bitter; a burning heat, and considerable dryness in the 
mouth and fauces ; and a constriction, more or less painful, in 
the throat. Acute pains are, after a short interval, experienced 
in the stomach and bowels, which are quickly followed by 
copious vomiting and purging, and which continue, with the 
most painful eflbrts, long after the* alimentary canal has been 
completely evaci^ated. A few hours after, phenomena are ob- 
serve^, wnic|i indicate a lesion of the nervous system, such as 
vertigo, dilated pupils, dejection, insensibility, laborious respira- 
and death. The lesions of teikure, occasioned by thb 
Itfkion of acrid poisons, have tlm greatest analogy to thoi^e pro- 

e ^ed^by corrosive poisons ; in fact, says M. Ornla, we do not 
itate to declare, that there exists a perfect identity between 
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the alterations of the digestiTe canal produced by the poisons of 
these two classes, when introduced into the stomadi.” Hie 
substances included under this class belong, for the most part, 
to the vegetable kingdom, such as scammon'y, camboge, black 
and white hellebore, bryony, euphorbium, seeds of the ricinos, 
iatropa curcas (Indian hat), croton tiglium, squill, aconite, 
&c. &c. • / 

Class IV. Narcotic or Stufefying Poison*.— -SuA as occasion 
stupor, drowsiness, paralysis, or apoplexy, mm convulsions. 
They do not produce any change in the strumure of parts to 
which they are applied. M. Ornia has satisfaAorily ascertained 
that no alteration can be discovered on dissection in the digest- 
ive canal of persons who have swallowed anjf one of the poison* 
ous substances of this class. 

Class V. Narcotiro~Acrid Poisons. — ^This division, as its name 
implies, is intended to receive such substancds as produce the 
united effects of those belonging to the two preceding classes, 
acting for instance at the same time, *as narcotics and rubefa- 
cients. Amongst the articles of this class, the following may be 
enumerated. Belladonna, stramonium, tobacco, foxglove, hem- 
lock, nux vomica, camphor, cocculus indicus, certain mush- 
rooms, alcohol, 8tc. &c. * 

Class VI. Septic and Putrefying Poisons.— Hy this term are 
included those poisons which, according to Orfila, “ occasion a 
general debility, dissolution of'thojjiumours, and syncope, but 
which do not, in general, alter the intellectual facplties.'’ The 
articles of this class belong almost entirely to the*animal king- 
dom, with the exception perhaps of a few gaseous cofiipounds, 
and the spurred rye, or ergot, viz. venomous anintals ; animals 
whose fluids have been depraved by antecedent disease ; ike poison 
of fishes’, substances in a state of putridity; spurred rye, or 
ergot. 

Such is the classification which, for reasons already stated, it 
is our intention to adopt on the present occasion. We shall, 
however, in an additional chapter, under the title of “ Aerial 
Poisons,” treat of thoee substances which are exclusively capa- 
ble of acting hpon the body through the medium of the atmo- 
sphere, or which require to be in a state of vapour, or gas, to 
ensure their operation. ^ 

With regard to the classifiQation of Fodfere and* Orfila, we 
must here observe, that we follow it only conventionally, and 
that while we acknowledge it as being very convenient for the 
consideration of poisons, in reference to their fmensic relations, 
yet we must not be considered as insensible to ita many defers 
and fallacies. Ip the fir^t place, it has little or no reference to 
the enlarged views of die modern physiologist, respecting 
** modus operand ” of poisonf ; nor indeed is its construo^iii 
susceptible of such modifications and,tmptOTmnents,^hs «i[| 
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evei* render its d^ree of perfection progressive with the ed- 
Vimfeenient of science* In the' next place, the classes are in 
manv particulars ilUdefined, and indistinctly, if not erroneously^ 
divided^ How questionable, for instaiKW, are the boundaries 
which separate corrosive from acrid poisons ? <even the respect- 
ive species of each class are, in many instances, less allied to 
each other ^an the great divisions to which they are subordi* 
nate. As a^xemplifieation of this fact we have only to com- 
pare the physi^ogicai actions of arsenic and corrosive sublimate; 
tiie former of \Uiese substances occasions death by% being 
absorbed, and thas acting as a vital agent, the latter, by its 
local action as a caustic on the textures with which it comes in 
contact. In the ^me manner, if we examine the individual 
actions of the different species composing the class of Acrid '' 
poisons, we shall find the same want of uniformity ; thus the 
epurge-flax, and'the jatropa curcas, act by occasioning a local 
inflammation, while the hellebore, being rapidly absorbed, exerts 
a fatal action on the nert ous system, and produces only a very 
slight inflammation. The class of narcotic poisons is more 
absolute in its definition, and more uniform in its physiological 
affinities, and therefore less objectionable, than the divisions to 
which we have just alluded ; but the propriety of the term 

Narcotico-Acrid '' may be very reasonably questioned ; even 
Orfila expresses his doubts upon the subject, because the 
narcotic or sedative eflects only follow the previous excitement.'^ 
Some of the poisons, under this last mentioned class, are 
rapidly absorbed, and act^ through the medium of the circulation, 
on the nervous system, without producing any local inflamma- 
tion ; whilst ^others, again, merely act upon the extremities of 
the nerves, with which they come in contact, and without being 
absorbed, occasion death by a species of sympathetic action. 

ITiese few objections, and many more might be 'adduced, are 
sufficient to demonstrate the imperfection of the classification 
under consideration, and which would render it wholly unavail- 
able to the pafiiologist who must adopt his treatment according 
to the physiological action of each poison. The author has 
accordingly, in his Pharmacologia," ventured to propose an 
arrangement, in conformity with such views ; and the following 
sketch of it may perhaps form a useful introduction to the gene- 
ral observfitions which it will be^hereafter necessaiy to ofier upon 
the modus operafidi^^ of poisons. 
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A CtASSiFlCATION OF THE MFFEBENT MoDES bV WHICH 
Poisons pbodcce theib Effects. 

I . acting through the Medium of the Nerves, viithovd Mng 
absoithed, and without exciting any local Infiamynationi “ 

a» By which the functionfi of the nervous s]^tem are ] 

destroyed. 

Aerkl. NaKoiico.Acrid. Na: 

Aconite. Alcohol. Essential ^il of Almonds.f 

Jatropa Curcas. Oil of Tobacco. Camphor .f 

Opiumi^? 

b. By rendering the heart insensible to the stimulus of the blood. 
Infusion of Tobacco. , • 

Upas Antiar.^ 

II. By entering the Circulation, and acting through that Medium 
with different Degrees of Force, on the Heart, Brain, and AH- 
mentary Canal. 

Conobive. 

Arsenic. 

Emetic Tartar* 

Muriate of Baryta. 

Narcotic. 

Opium 
Lettuce. 

Henbane. 

Prussic Acid. 


Acrid. 

Hellebore. 

Savine. 

Meadow Safiron. 
t^quill. 

Narcolico-Acrld.* 

Deadly Niglrtshade.^, 
Hemlock. 

Camphor .± 

Cocculus Indicua. 


in. By a local Action on the Mucous Membrane^f the Stomach, 
exciting a high Degree of hiftammaiion. 

Acrid. 


Corrosive Sublimate.f 
Verdegris. 

Muriate and 
Oxide of Tin. 

Sulphate of Zinc. • 
Nitrate of Silver. 
Acids. 

Alkalies. 

CantharidesTt 


Bryony. 
Elatenum.i* 
Colooynth.+ • 
Camboge. 
Euphomum. 
Hedge Hyssop. 
Croton Tiglium. 
Ranunenh.* 


‘t This tnstk dmotes that the suhsta&ce aeaiast vhich U is placed, may also 
bdBg kbsotbed. . ^ 

I SlBitliieitluUtluartide bos alao a local action. 
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The preceding classification of poisons will not only furnish 
the practitioner with a general theorem for the administration of 
antidotes, but it will suggest the difi'erent modes and forms of 
administration of which each particular substance is susceptible ; 
it will show that certain poisons may occasion death without 
coming into contact with any part of the alimentary canal, and 
that others^ill produce little or, no effect, however extensively 
ti^y may b^ppfied to an external surface. The first class com- 
prehends sueNmoisons as operate, through the medium of the 
nerves, upon tn|e organs immediately subservient to life ; in the 
application of simh agents it is obvious that they cannot require 
to be introduced into the stomach, they may convey their 
destructive influeiRe by an application to any part duly supplied 
with nerves, and whose extremities are exposed to their action ; 
although at the same time, it may be observed that, in general, 
poisons of this IrincJ act most powerfully when internally adminis- 
tered, owing to the extensive sympathetic relations of this 
central organ over everyfunction of the living body. The second 
class consists of poisons that are incapable of producing any 
^ect, except through the medium of the circulation ; whence 
we shall be enabled to explain and appreciate the various circum- 
stances which may accelerate or retard their opeiation. Poisons 
of this class may be applied externally to abraded parts, or even 
to surfaces covered with cuticle, provided their absorption be 
promoted by friction ; and it may be here observed, that the 
function of absorption is not performed with the saipe force in 
every tissue ; as a general proposition, it may be said to be ener- 
getic in. proportion to tlie number of lymphatics and veins, 
although the late experiments of M. Majendie have shown bow 
greatly it is'infiuenced by the state of the circulation. If these 
poisons be administered internally, they find their way into the 
circulating current either through the branches of the thoracic 
duct, or those of the veua portarum ; when, as if by a species of 
election, each substance very frequently expends its venom upon 
some one parti«iuiar system of organs. Many of the substances 
arranged under this second division have moreover a local 
effect upon the structure with which they first come in contact ; 
it is thus with colocyiith, and some other bodies ; while, on the 
contrary, several of those poisons which are distinguished for 
their local action, are subsequently absorbed, and are thus, as it 
were, enabled to ensure their work of destrpetion by a double 
mode of operation. We shall receive ample evidence of tliis 
truth, as we proceed in the history of particular poisons. The 
third class comprises such agents as innict their vengeance upon 
tlie mt^us ifiembrane of the stomach, by actual contact, and 
destroy, by exciting local infimmnation. 
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Article IV. 

Anaij/isis of Jamet’s Powder. By Richard Phillips, FRS. L. &1E. 

In the Aumh for October, "1822 (New Spries)/! gave aa 
analysis of the pulvis antimonialis of the London Plj^rnsacopceia, 
by which it appeared that this medicine, proved from two> 
respectable sources, differed very little in exposition. TTie 
mean of the two results showed this preparation to be com* 


posed of ^ 

Peroxide of antimony 36*6 

Phosphate of hme. . ................ 63*5 


• * 100*0 

Several medical friends have since inc^ired of me, whether 1 
had made any experiments upon James’s powder, which has 
been shown by Dr. Pearson to consist of oxide of antimony^ 
and phosphate of lime. In answer to these inquiries, it 
mi^ht have appeared sufficient td refer to Dr. Pearson’s ana> 
lysis, published in the Philosophical Transactions for 1791. * 
In the course of 30 years, however, chemical research has 
been so actively pursued, that*it would be very remarkable 
'f the nattu:e of the oxides of antimony was not better understood 
than when Dr. Pearson performed his analysis. Without, how- 
ever, entertaining any suspicions that the results of hisrinvesti- 
gation were incorrect, it appeared to me to be a su^ect worthy . 
of further inquiry, whether the antimony in this powder is in the 
same state as,T found it to be in the antimonial powder. The 
nature of the oxide formed no part of Dr. Pearsons inquiry, nor 
was the difference of power between the protoxide and peroxide 
of antimony so well understood as'at present. 

Having procured some James’s powder,* I fii^ directed my 
attention to the effect produced by boiling it in distilled water; 
my reason for this was to ascertain whether it contained any 
taitarized antimony, a suspicion of which was entertained by the 
late Dr. George Fordyce. 

The water in which the pow.der had been long llbiled was 
extremely turbid, and remained so for a long time ; nor could. 1 
render it perfectly clear evdh by filtering it through several folds 
of paper. 

On adding some solution of sulphuretted hy^ftoen to the fil- 
tered but slightly jturbid water, perceptible traces of the jgresence 
of oxide of antimony were indicated by the appearance , of Biej| 
well-known orange-coloured precipitate; the enect was, ‘howiR 

'if 

Fim Mestts. St« Cbttf6h*|«»L 
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ever, so very trifling, that I am induced to attribute it entirely 
to the 03cide of antimony suspended in the water, and not to any 
which it held in solution. To another portion of the solution, 1 
added nitrate of lead ; it was rendered rather more turbid by 
this addition, but not in a greater degree, than might be ex« 
pected to arise from the presence of phosphate of lime, which 
u imftici^tly soluble in water to be detected by reagents. 
£tad tartai^d antimony been present in such c^uantity as 
to influence^^e nature of the prepafation, a copious preci- 
pitation of tarfUte of lead must have occurred, instead of the 
slight turbidne^^described* Judging from the effects which I 
have now detailed, am certainly of opinion that James’s 
powder does not Sontaiii any tartarized antimony, or any combi- 
nation of it which is soluble in water. 

Fifty gmins of James’s powder were noiv boiled in an ounce 
of muriatic acid diluted with an equal bulk of water, and the 
ebullition was continued long after any of the powder appeared 
to be dissolved by thd" acid. It was evident that a very large 
proportion of the powder subjected to experiment remained 
unoissolved. This circumstance perfectly satisfied me, that 
although James’s powder mig^ht possibly contain some protoxide 
of antimony, a very large portion was evidently peroxide. I may 
here remark, that the degree of insolubility of this or any powder 
containing oxide oi antimony, furnishes a ready mode of esti* 
mating its power ; the less wliich is left undissolved, the more 
active the remedy ; for, excepting under peculiar circumstances, 
peroxide of antimony is nearly insoluble in muriatic acid ; and 
when it has been once subjected to a red heat, a very small 
quantity espapes such a degree of cohesion as to remain soluble 
m*an acid. 

Having suffered the muriatic solution to become clear by sub- 
sidence, 1 poured some of it into a large quantity of water ; not 
tlie slightest precipitation occurred : it was, therefore, evident 
that but little^ if any, oxide of antimony had been taken up by the 
muriatic acidr"* 


As the excess of muriatic acid employed was considerable, I 
thought it might possibly retain the oxide in solution even after 
dilution with water. To discover whether this was the case, 1 


added carbonate of soda to the muiiatic solution until precipita- 
tion commenced. 1 then poured it into a solution of potash, 
taking care to have such an excess of the alkali as would imme- 
diately redissolve any oxide of antiifiony which might be at first 
precipitated. 

In order to^ be certain that any oxide of antimony whiok tho 
mu riatig^ a had dissolved should be taken up by the potash, 
ihqjjjdHlhe solution, containing the precipitated phospnate of 
bailed for a considerable time ; the clear solftion iras 
wSiea off, and saturated with acetic acid, by which a very small 
^J^tity of prpeipitate was obtained* Vfbnu this bad been 
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ivaslied^ solution of sulphuretted hydrogen was added to it, and 

f ave slight la^aces of the presence, of oxide of antimdhy : it was, 
owever, so evidently minted with some impurity that the ed^wt 
was reddish-brown instead of brkht-orange : the quanttij^'^N^ 
also so eittremely small that it woiM have been nearly impossihid 
to have ascertained its weight. ' 

1 may here observe, that it is scarcely requisite to add th^ 
acetic acid in such proportion only as shall Mrfec.|Siy saturate 
the alkali holding the oxide of antimony in scuuti^^, for acetic 
acid appears to" possess very little solvent power with rfespeet to 
this oxide ; for when muriate of antimony is drcjfped into strcmg 
acetic acid precipitation occurs exactly as it does in mere water. 

The white residuum insoluble in muriat^ acid was now 
washed; after being dried by the heat of a spirit-lamp, it 
weighed 28 grains = to 56 per cent. It was then mixed with 
carbonaceous matter, and heated slightly to redness ; muriatic, 
acid added to it readily gave a solution without tne assistance of 
heat, which was decomposed by water. It is, therefore, evident^ 
that the insoluble residuum was peroxide of antimony, which, 
by treatment with carbonaceous matter, was reduced to the state 
of protoxide, and rendered soluble in muriatic acid. 

The phosphate of lime precipitated from the muriatic acid by 
the potash, washed and dried, weighed 21'1 grs. =42*2 per 
cent. 

From the experiments now derailed, it appears that Jameses 
powder is a mixture of 

Peroxide of antimony. . 56*0 

Phosphate of lime 42*2 • 

Oxide pf antimony, impurity, and loss. . 1;8 

100-0 

Upon referring to Dr, Pearson^s analysis, it will be observed,^ 
that when he heated 60 grains of Jtaraes's powder with muriatid 
acid, only 14 grains remained undissolved by the 9 cid, which is 
precisely half what resulted in my experiment. This difierCuce 
IS the more remarkable, because my statement of the composi- 
tion of this powder agrees almost precisely with that given by 
Dr. Pearson, viz.- 


Oxide of antimony 57* 

Phosphate of lime 43 


100 

* 

The greater solubility of the oxide of antimony stated , by 
Dr. Pearson, would seem to render it probable that the mlidicitte 
in question was originally prepared in a different inode from th^ 
now adopted*, and it is certaiidy possible thati^it may have fjw- 
merly contained protoxide of antimony, ofwhicti it.ie novi: 
tote. As now prepared, it differs from' the ^ 
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tike PhMi^^ in eontainipf about one half more peroxide 

of alimony but as it is questionable whether phosphate of 
iinie U ^0i as active as this peroxide, the difference of composi- 
though great in figures, can be but little in fact. When I 
altode to the composition of the pulvis antimonialis, it is of 
odipie to understood that I speak of the result of my own 
anidysis ; but 1 shall presently adduce authority to show, that 
instead of^eing merely an inert preparation, it possesses the 
-greater iooo^enience of extreme uncertainty. 

- J cannot cTl^e this account of James’s powder without allud- 
to some reWrks which Dr. Paris has made in the last edition 
Pharmac^ogia (vol. ii. p. 357), upon my analysis of the 
l^yis antimonialis ; and I hope the reader will excuse my quot- 
mg the observations at length. 

** While correcting the present sheet for the .press, a paper 
has appeared in the Anmts of Philosophy ^October, 1822, by 
Mr. Richard Pllill>ps, of too important a character to be passed 
over without notice, as not only i;aising a question with respect 
to the chemical compo.^ltion of this powder, but with regard to 
its medicinal efficacy. 

In consequence of the antimonial powder having proved 
inert in the hands of Dr. Elliotson, although exhibited to the 
amount of 100 grains for a dose, Mr. Phillips was induced to 
examine more particularly into the nature of the oxide which 
enters into its composition. * After the well established fact/ 
says he, ^ that peroxide of antimony is nearly or totally inert, it 
appears to me, that if proof could be obtained, that the oxide of 
antimony is in this state, the deficiency of power in the pulvis 
antimonialis would be accounted for,’ He then proceeds to 
detail his experiments, from which he deduces the composition 
of this preparation to be as follows : 


Peroxide of antimony 35 

Phosphate of lime 65 


100 

which exist together in a simple state of mixture. Until the 
subject be elucidated by further experiments, it will be difficult 
for the chemist to persuade the physician, that he can never 
have derived any benefit from thei>*^exhibition of antimonial 
piwder.” 

additional evidence as to the^nature of this preparation, I 
refer Dr. Paris to a statement respecting it, which has 
made by Mr. Brande, and which, if 1 hra remembered, 
^^rcld have saved me the trouble of an analysis. *Mn examining,’* 
Brande, the antimonial powder from various sources 
»epared according to the direction of the Pharmacopoeia, 1 
^ve found it of very variable composition : sometimes it con-* 
peroxide of antknony only ; sometimes there is a propor* 
^on of protoxide, and, in some few cases, the powder has cpnr 
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sisted chiefly of booe eaith. These difllerences Ate 'iNdhrable to 
the mode of preparing it ; but in.almost evei-y case* a very toge 
proportion of theprotoxideos lost during the process, aad’t haye 
tbund it a matter of great difficnlt^ so to conduct it as 
upon the large scale tfll uniforii^roduct. For medical ust^ I 
should consider emetic tartar as tlri! only certain and neceasafy 
preparation of antimony.” — (Manual, vol. ii. p. 180.) 

It will be observed that without recoHeeting P$r. Brande’s 
recommendarion of emetic tartar to the exclun^' q$’ all other 
antimonials, I ventured to give similar advic^ and I would 
conclude with remarking, that if it be possible tmrge satisfactory 
reasons against a preparation, such reasons aile contained in the 
passage 1 have quoted from Mr. Brande. It shows that pulvis 
antimonialis ptay consist almost entirely of pnosphate of lime, or 
that it may oe a mixture of phosphate of lime^ and peroxide or 
protoxide of antirndl^ ; and it is a perfectly well^stablished fact, 
that fifty times as much peroxide of antimony may be given as 
of the protoxide ; that the huge dose is inert, the smtdier One 
may be dangerous, and yet to this uncertainty is the physician 
exposed, although he may not be persuaded that “ he can 
never have derived any benefit from the exhibition of antimonial 
powder.”" ” ^ 


Articie V. 

A Liii of the Plants found in the Neighbourhood of St. Peters- 
burgh ; taken from the Works of the Petropolitan Botattisls, 
Byldr.J.B.Longmire. 


Cl. I. — Ordo Monogynia, 
Hippuris vulgaris. 

Ordo Digi/nia, 
Caliitriche vema 

SBStivalis 

- auturanaiis 

— - intermedia. 

Cl. II.— -Ordo Mono^niu. 
Veromca officinalis 
serpillifolia 

verpa 

gturia 

’ Beccabunga 

— — scntteHata 

' ' ■ Anagallis 

Chamsedrys 

alpina 


Pinguicula vulgaris 
Lycopus europsens. 

• Ordo Digyma, 

t* 

Anthoxanthum ordoratom. 

Cl. 3. Ordo Monogt/ma, 

Valeriana officinali» 

Iris Pseud-acorus 
Scirpus lacustrus 

palustris 

sylvestris 

Nardns stricta * 
Eriophorum nedystaooion 

angnstifdfium 

— vaginaitum 

alpioum. > ’ 
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Galium spurium 
Aparine 
palufitm 
MoUugo 
boreale 




^ireoailum 


AIoj^Yuruftjpi^Msm 

* l^niculatus 

Aira csaspitosa 
^ AgroBtip rubra 
-r— §pVa v^ti 

Aira alpina 
Melica nutans 
« > — c®rulea 


palustris / 
• nemoralis 
maritima,^ 


Ordo Digynia, 

Poa annua 
-- — - pratensis 
— — trivialis 

corapressa 

— aquatica 
Briza media 
Dactylis glomerata 
Cynosurus cri status 
Festuca duriuscula 
fluitans 


ovina 

^ecalinus 

mollis 

arvensis 

squarrosns 

sterilis 

squarrosus var. 


Arundo epigejcs 

stricta 

— Calamagrostis 

Lolium temulentum 
Avena saliva 
Triticum repens 
var. aristaium. 

Trigynia. 
Montia fontana 

var. humilis. 

Cl, 4. Ordo Monogynia, 
Scabiosa arvensis 

supcisa , • 


Plantago major 

lanceolata 

..- y ,,.. media 
Alchemilla vulgaris. 

Ordo Digynijit^ 
Cuscuta europsea. 

Ordo Titrugynia. 

Sagina are(^ 

Potamogeton gramineum 
' ' perfoliatum. 

Cl. 5. Ordo Monogynia^ 
Myosotis scorpioides 
arvensis 

var. preacox 
Lythosperraum arvense 
Pulmonaria oflBcinalis 
Echium vulgare 
Androsace septeatrionalis 
Convolvulus arvensis 
Primula farinosa 

veris 

Menyanthes trifoliata 
Lysimachia vulgaris 
thyiTifloVa 
Hyoscamus niger 
Polemonium caeruleum 
Rliamnus Frangala 
Campanula glomerata 
- rotundifolia 


persicifolia 

Trachelium 

rapunculoidet 


Sobnum Dulcamara 
nigrum 
Loniceia Xy 
Kibes nigrum 

Grossuiaria 

— alpinuai 
Viola palus^s 
prdorata 
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Viola officinarunl 
pallida 

mirabilis 

canina 

var. niont, 

tricolor 

var. bicolor 
arvensis 

Impatieiis Noli me iaiigere. 

Ordo Digyma. 
Chenopodium album 
r— ^ glaucum 

— rubrum 

'hybridum 

^ urbiciim 

viride 

Dlmus campestris 
G^ntiana' campestris 

— Centaureum 

Amarella 

Pheumonanilie 

Conium maculatum 
Ileracleum Sphondylium 
Selinum palustre 

sylve^le 

Cicuta virosa 
Angelica sylvestris 
Cherophyllum sylvestre 
iEthusa cynapium 
Carum carus 
Piinpinella saxffVaga 
Aegopodium podagraria. 

Ordo Trig^nia, 

Alsine media 
A'iburiium opulus. 

f >¥' 

Ordfo Tetrandria* 
Parnassia palastris 

pentagynia 

Linum cail^rticum. 


of Petersburg^/ ]. 

Juucusbulbosus ’ ’ 

- conglomerbtus' 

» efFusuf 

iw — — * filiformis 




pilosus 

campestris. 


OrdoWrigJ^^ 

Rumex Acetos^a 
AcetoajC 
crispjp 


mariximus 

acutus 


Triglochin pahisire. 

Ordy Poli/gnia^ 
Alisma^Plantago. 

Cl, 7. Ordo Monogynias 
Trientalis europaea. 

• Cl. 8. Ordo Mojiogynia. 

Epilobium montanum 

j var. rubens 

palustre 

angustifolium 

Vaccimum Vitis iduea 

Oxycoccos * 

iiliginosMm 

Myrtillus 


Erica vulgaris 


var. alba. 


’ Ordo Tng\/nia^ 

Polygonum viviparum 

amphibium 

Convolvulus 

aviculare 


persicarja^ 

— llydropiper. 

Ordo Tetragyma. 


Ordo PoJygnia. 
Myosurus minimus.^ 

Ordo Momgynm. 
Juncusvarticulatus 
bufoninus 

New Series, vol. vi* 


Adoxa Moschatellina 
Paris quadrifolia . 

Elatine Hydropiper. 

Cl. 10. Ordo Mdmgymae 
Monotropa Hyppjpi|%8 
Arbutus iTva lirsi 
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Ledum palustre 
Andromeda pol^^Folia 

caliiQulata 

Pyrola s^uuda 
rotundifolia 

■■■■■ minor. 

( 

Digynia. 

Chrysospleniu^m alternifoliiim 
Gypsophylla nl'ralis 
Dianthus deltoi(:bv^s 
Scleranthus annups 
Cucubalus Beheii* 

Ordo Trigynia. 

Stellaria gramineaf^ 

Dilleniana 

— ■■ ' — crassifolia 

nemorum 

— — - holostea 
Arenaria peploides 

— * rubra 

— " trinervis. 

Ordo Pentagynia. 

Sedum acre 
Oxalis. Acetosella 
Agrostetna Gythago 
Lychnis diUma 

viscaria 

vespertina 

Flos Cuculi 

Cerastium vulgatum 
Spergula nodosa 

— arvensis. 

Cl. 11. Ordo Momgynia. 

Azarum evropaeum 
Lythrum Salicaria. 

Ordo Digyuia. 
Agrimonia Eupatroria. 

Ordo Trigynia, 

fuphorbia escula 
helioscopia, 

j Cl. 12. Ordo Monogyma, 
Prunus Padus. 


Ordo PeiUagyma. 
Spiraea Ulmaria. 

Ordo Polygnia, 

Rosa canina 
Rubus Chameemorus 

arcticus 

— — saxatilis 
Fragaria vesca 
Potentilla ansedna 

argentea 

opaca 

Torraentilla erecta 
Camarum palustre j 
Geum urbanuni 
rivale. 

Cl. 13. Ordo Monogytiia, 

Actica spicata 
Chelidonium inajus 
Tiiia europsea. 

0;y/o Trigynia, 
Delphinium Consolida. 

Ordo Polygnia. 

Anemone nemorosa 

rammculoides 

hepatica 

Thalictrum aquilegifolium 

flavura 

— angustifolium 
Ranunculus reptans 

Flamraula 

Ficaffa 

repens 

vsceleratus 

— ^ auricomus 

ncris 

polyanthemos 

Galtha palustris 
Trollius europ|eus. 

Cl. 14. Ordo Gynumpef'mia. 

Mentha aivensis 
Nepeta cataria 
Glechoma hederacea 
Lamium perfoUatum 
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Lamitim purpureum 

mbum 

Galeopsis Tetrahit 

Ladanum 

Cliiiopodium vulgare 
Thymus Acinos 

Serpyllum 

Prunella vulgaris 
Scutellaria galericulata 
Origanum vulgare 
Siachys sylvatica 

(arvensis) palusiris 

Leouurus Cardiaca. 

Ordo Angiospemiia. 
Euphrasia Odon tides 
officinalis 

Rhiiianthus Crista galli 
Antirrhinum Linaria 
Pedicularis palustris 
Limosella aquatica 
Mclampyriim nemorosuni 

sylvaticum 

Scrophularia nodosa 
Limnxja borealis. 

Cl. 15, Ordo Siliculosa, 

Myagrum sativum 
Hunias orientalis 
Subularia aq^uatica 
Oraba muralis. 

— verna 

Thlaspi Bursa pastoris 

arvense 

liepidium ruderale 
Alyssum incanum. 

Ordo Siliq^wsa. 

Cardamine pratensis 

amara 

Sisymbrium Sophia 

amphibium 

Erysimum Barbarea 

cheiraiithoides 

var. praicpx 
officinale 
Arabls thaliana 
Turritis glabra 
Raphanus Raphanistrum 


^ Brassica campestril. 

Cl, 16. Ordo Pentandria* 
Erodium cicutariutn. 

Orrfo Decandria. 
Geranium pr^tens< 

Ordo Po^^audria. 

Malva rotundj/olia. 

Cl. 17. (frdo Ilexandria. 
Corydalis bilbosa 
Fumaria officinalis. 

Ordo Octandria. 
Polygala affiara 

s deflor. 

• vulgaris. 

Ordo Decandria* 
Orobus vernus 
Lathyrus pratensis 

palustris 

^ sylvestris 

Vicia sepium 

Grace a 

fnonantha 

saliva 

sylvatica 

Ervum hirsutum 
Trifolium rubens 

repens 

—5 hybridum 

arvense? 

spadiceum 

agrarium 

Melilotus albus. 

Cl. 18. Ordo Poi^u^dria* 
•Hypericum quadrangulare 
perforatum. 

Cl. 19. Or, PohfgamiaMqualis, 
Scorzonera humiiia 
Sonchus oleraoeusii 

sibericus 

Leoutodon taraxicum 

.hispidum 

Hieracium auraniiacam 
o2 
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Hieraciam Auricula 

— dubium 

(Pilosella)uiubelatum 

pilosella 

* " *■ " paludosum 

cyniosum 

Crepis tectoi\mi 
l^psana cdbin^nnis 
HypochaBris ni^cata 
Serratula arvensV 
Cnicus lanceolatii^^ 

Carlina vulgaris } 

Bidens tripartita 
cernua. 

Ordo Poly garni a ^Superjlua. 

Artemisia vulgaris 

campestris 

Gnaphalium uliginosum 

montanuiu 

dioicum mas 

— — — faimina 

Tanacetum vulgare 
Erigeron acre 
Tussilago Farfara 
Senecio vulgaris 

paludosus 

Solidago Virga-aurea 
Inula dyseiiterica 
ChrysanthemumLeucanthemum 
Matricaria Chamomilla 
Anthemis arvensis 

— — tinctoria 
Achillea Millefolium 
Ptarmica. 

Ordo Polygamia Frustrauea. 

Centaurea Jacea 
. Cyanea 

— — phrygia 

Filago arvensis. 

Cl* 20. Ordo Morumdria, 

pdrchis maculata 
bifolia 

- — conopsea 

Ophrys ovata 

monorcbys. 


Ordo Momgyma. 

Serapias rubra 
Satyrium viride. 

Cl. 21. Ordo Dlaudria. 

Lemna polyrrhyza 

minor 

trisulca. 

Ordo Triandria, 

Carex filiformis 

riparia 

hirta 

globularis 
— — la*vis 

■ ; nmricata 

— elongata 

vulpina 

arenaria 

panicea 

flava 

limosa 

caispitosa. 

Ordo Tefrmdria. 

Alnus incana 
Urtica dioica 
urens. 

Ordo Polyandria. 

Cory 1 us Avellana 
Betula alba. 

Ordo Monade/pliia, 
Pinus sylvestris. 

Cl. 22. Ordo Didndria. 

Salix aurita 
— — amygdalina 

incubacea 

— — purpurea 

arenaria 

entandria 
ermaphrodita 

triandra 

—— fusca 
—— alba 
Empetrum nigrum 
Mynqa Gale. 
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Ordo Octandria, 

Humulus lupulas 
Populus tremula. 

Ordo Enneandria. 

llydrocharis Morsus ranse 
^^ercurialis percnnis. 

Cl. 23. Ordo Monoecia. 

Holcus odoratus 
Atriplex hortensis. 

Cl. 24. Ordo Filicis. 

Equisetuin arveuse 
palustre 

— limosum 

— hyeniale 
sylvaticiim 

Polypodium Phaegoptcris 

Dryoptoris 

rigidum 

Pilix faeinina 

Pteris aquilina 
Osmunda Lunaria. 

Ordo Mttsci, 

Sphagnum palustre 
var. rubens 


Riccia crystallina 
Conferva reticularis 
rivularis 

Jungermannia ciliata. 


Ordo Lichenis, 
Pulveraria chlorina 
Lepraria incitna 
Opegrapha atr<i 

oh^icura 

Lichen islaipicus 

tei»issimus 

physodes 

parietinus 

deformis 


cajiirfus 

farinaceiis 

■ ■ caperattts 

hirtus 

apthosus 

atratus 

• cornutus 

digitatus 

paschalis 

cocciferus 



pyxidatus 

rangiferinus 

olivacens. 


Poly trichum juniperinuin 

commune 

Mnium scoparium 

hygrornetricuni 

— ^ heteromallum 


Oido Finigi, 

Boletus versicolor 
— — cinnamomaeus 
fumosus 


pellucidum 

cuspidatum 

Bryum viridulum 
Hypnum serpens 

filifoliuin 

filicinum 

— dendvoides 

— cuprcssi- forme 
couiplanatum 

— proliferum 

— sericeum 

repens 

Orthotrichum commune, 

Ordo Hepaiic(e. 
Marchantia polymorpha 


perennis 
Telephora hirsuta 
terrestris 

Merisma foetiduin 
Clavaria abietina 
Peziza abietina 
iEcidiuin cornutuni* 

Ranunculi 

Ribesium 

ConvallariiB 

Uredo Salicis 
Alchemillm 


Xyloma salicinuni 
Sphfieria argillacea 
Tuberculana vulgaris 
Rhizombrpha subcorticslis« 
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Article VI. 

On the Existence of Chrome in the Ore of Piaii/ia, 

(To the Editor of the Annals of Philosophy.) 

SIR, . ^ 

'^‘The chemic^ history of platina must be considered to be as 
yet by no means Voinplete. The last statement, with respect to 
the composition ^ its oxide, with M^hich I am acquainted, is 
that of Mr. Coopen in No. 5, of the Royal Institution Journal, 
which differs widely from the statement of Bcrzt)lius. This has 
again been controverted, in a paper inserted in the Annals for 
November, 18‘21,the writer of which asserts, that the black pow- 
der, called oxide bvtMr. Cooper, is in fact in the nietallic state. 
'IJiis is a subject deserving of further investigation ; * 1 am, there- 
fore, desirous •of learnidg (and, perluq^s, some of your corres- 
pondents would inform me), wliethcr the experiments of Berze- 
lius are detailed in any English work ? But the point to which I 
now wish to call your attention, is tlie existence of chrome in the 
ore of platina, a fact originally ])ointed out by Vaiujuelin, but 
upon which Tennant, by stating that he was unable to discover 
any, has throwm some doubt. An experiment which 1 have 
lately made completely verifies* Yauquelin’s statement, and at 
the same time seems to pomt out the reason why Tennant 
obtained no chrome, viz.* that he operated only on the picked 
metallic 'grains of platina ; while \ auqtielin probably emph^yod 
the crude ore, containing a quantity of black irony sand, in 
which the chrome i.'s found. 

In order to detect the presence of chrome, it is sufficient to 
separate the black sand by means of tlie magnet, and to expose 
it tc^a strong heat with car*ljonato of potash : cliromate of potash 
is found in tnc^crucilile. fo jh'ove its nature, it was dissolved, 
neutralized, and testefl w ith acetate of lead, when a yellow pre- 
cipitate fell down : tins precipitate being treated wilii muriatic 
acid* was resolved into a w’hite salt and an orange liijuid, which, 
after some boiling, turned green. Another ])ortion of the preci- 
pitate, beyig properly fluxed, and exposed to a dull red heat, 
yielded the peculiar orange -enan;iel characteristic of chromate of 
lead: no doubt, therefore, could remain as to the nature of the 
substance. 1 am. Sir, your most obedient servant, C. C. 

• 1 Iiave repeated ]\tr. Cooper‘'s process, which is to precipitate platina by nitrate of 
mercunr, and to expel the calomel by heat ; hut a.s oxide of platina Is decomposable at a 
heat bi&w i<edncsH, I consider it impossible to stop the heat at the exact point, when all 
the salt is expelled, and all the oxygen of the platina retained, and, therefore, 

tbi4 j^ method can afh>cd no satisfactory results. 
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Article VII. 

Astronomical Observations, 1823. 

By Col. Bcaufoy, FRS. 

Bushey Heath,' near Stanmore. 

Latitude 51° 37' 44’3" North. Longitude West in time 20‘93". 

if 


Aug. 9. Immersion of Jupiter's second! S5' 31" &Kan Time at Bushejr. 

satellite 2 15 26 52 Aresn Time at Greenwich. 


Article VIII.. 

■ • 

Essays on the Construction of Sea Harbours. 

By Mr. J. B. Longmire. 

(Concluded frontyt. 15.) 

SIR, Juhj 18, 1823. 

With regard to the right direction of the piers, so as to throw 
the most of the surf to the shore, Ind as little as possible towards 
the mouth of a harbour; it is necessary first to ascertain the 
direction of all gales, that raise heavy surves at that place* Land 
gales at a harbour are harmless in this respect; ancj so in 
general are all gales making less angles with the m^in shore 
than 15° ; so that all dangerous gales as to surf, lie in about 
150° directly in front of the harbour. But some situations have 
not more than l30° of strong surf, and the most leeward of such 
surf, at the mouth of a harbour facing the calmest quarter, 
an angle of 45° with the main shore. 

Certain considerations have almost 
universally prevailed in forming har- 
bours. A sheltered situation has been 
selected, either in a creek, or near a 
part of the main shore that projects 
into the sea. The mouth faces that 
side which is the least disturbed by 
sea gales. The same plan, •or at least the same principle, has 
been adopted as to the piers ; if in a creek, the main pier, a, 
fig. 4, begins at the abrupt side, and extends .either in a 
line parallel to the rpain shore, or inclines a little inwards. This 
pier nas the best direction for quieting the interior water, and 
preventing the surf from disturbing the entrance, both being 
iakeipf equally into consideration. But one ^ier alone placed 
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any direction can neither sufficiently still the interior water, nor 
prevent the surf from accumulating at the entrance. For the 
completion of the former purpose, a secondary pier, b, is built, 
nearly at right angles to the main pier, extending to the shore 
from such a distance within the head of the main pier, and leav- 
ing an opening for the entrance of such a length, that the line 
A c6 of the most leeward heavy surf^ points to the outside of the 
secondary pier’s head. These are the inclosing piers, and others 
for mooring vevsels, &c. may be built in the basin thus rendered 
smooth. \ 

To relieve thc\\ain pier from as much of the surf as possible, 
when the abrupt s^cle extends further into the sea, a small cover- 
ing pier, e, juts out from the extreme point of the land so far 
that a line, e d, drawn from its sea-end to the head of the main 

K ier, makes an angle of 45® with the direction of the last pier. 

lore than this,'th^ main pier cannot be covered, without inter- 
fering too much with the lines of approach ; but it keeps back 
the surves striking under angles of 16® to 45®, which, when 
strong, are the most dangerous surves. 

Eveiy surf acting against the secondary pier rebounds to the 
shore, so that a covering pier is not wanted to protect the 
entrance from its reverberated water. Hut heavy surves on a 
long range of lee-shore force a strong lateral agitation into the 
harbour. This can be considerably weakened by a very small 
pier, r, placed at such n distance from tlie secondary pier, that its 
sea-end shall not reach the line c r7, Avhen continued to the 
shore. This pier also lessens the quantity of surf in the space 
bctwetSli it and the secondary pier, b, and so secures a safer 
retreat than the exposed shore, to vessels failing to enter the 
harbour. But a greater length of smooth shore is very desira- 
ble, as in particular gales vessels are sometimes driven past the 
pier, c. Hence also harbours gradually extended liave obtained 
aijjjitional works, which niake the inclosed lee-shore and 
entrance more or less similar to those represented by fig. 4, when 
the dotted pier, g, is added. In this state, vessels can take 
shelter wdthm eitlier head ; but if driven too far in, they can 
reach the moorings on the innerside of the piers, or retire to the 
shore, which is much smoother than the exterior shore. 

In situations where the main pier begins at the extreme point 
of the abrupt side of a creek, or extends further into the sea; or 
where it commences from a straight part of 
the main shore, stretches directl5^ into the 
sea, and then turns to be parallel to the shore ; 
a covering pier w^ould be too expensive ; and 
to prevent the reflected surf from accumulat- 
ing too much at the sea end, the main pier, 
fig. 6, is built in parts not exceeding 100 
yards each, having angles of 26® to 30®^ with 
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one another; and turning round bow-wise, Rometimes with a 
head under a less angle. Much of the surf rebounding from one 
part, does not pass along the others ; and what reaches tlie head 
18 considerably less than would pass to it, if the pier was built in 
a straight line- 

But one long main pier to form a 
harbour of the first kind, is not so 
complete as two main piers having 
an entrance between them, as in 
fig. 6. This certainly may be consi- 
dered as two harbours facing each 
other, and rejecting the surf, but per- 
mitting it to pass into the space betw^eeii themi. It has a perfect 
entrance, as is showm in the first essay ; but the other has not, 
having an open side to the lee-shore, and its entrance is less 
disturbed by the surf than the head of the Ijng main pier. 


Fig. 6. 



Article IX. 

Expoimenfs for ascertaining the Vclociti/of Sonndy at Madras in 
the East Indies. By John Goldingham, Esq. FRS.* 

Between the years 1793 afid 1796 a considerable number 
of observations were taken by myself, and under my superinten- 
dence, at the Observatory at Madras, ji\Tth the view of ascertain- 
ing the velocity of sound. Not having the exact distances of 
the guns from the station when I returned to Engjand, 1 wrote- 
for further information upon the subject — which I had^not 
obtained when I quitted Europe again, I therefore did not 
bring these ’experiments forward at the time; and having a 
more elevated station to observe from, by the erection of a. new 
building, and the advantage of ebrroborating d^taiices, the 
trigonometrical survey carrying on under the superintendence 
of Col. Lambton, I entered upon the course of experiments about 
to be detailed. The former experiments (those of 1793 and 
179b) were made with Arnold's chremometers, as were these now 
given. In examining works obtained from libraries here, since 
1 closed these experiments, for information relative to the results 
of like experiments by other *ob3ervers, I found a letter from 
Col. Beaufoy, in the Amials of Ehilosophy^ addressed a few 
years ago to JDr. Thomson ; and recommending to be done in 
England, what, in all the essential points, has ^een performed 
here, as will appear by the following extract : 

It has frequently excited my surprise, as well as regret, and 
in which I am no wise singular, that use has not been made of 

♦ Abstracted from the Phil. TranSi fbr Part 
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th^ lidtiiimble Trigonometrical Survey, begun by the late Gen* 
Roy, and continued with so much ability and attention by Col. 
Madge and Prof. Dalby, to make experiments on the velocity of 
sound ; and however experiments of this kind may have been 
neglected, it is hoped that the present Master General of the 
Ordnance, a near relation of the late scientific Capt. Phipps 
(afterwards Lord Mulgrave) will, for the purpose of perfecting a 
branch of science, no less curious than useful, order a series of 
experiments o^^his nature to be undertaken, not only in the 
inland parts of kingdom, but also on different parts of the 
Coast.’' He theiiumentions that the experiments should be 
made under diffemnt circumstances of the wind and wea- 
ther, and at different times of the 24 hours, and proceeds to 
enumerate the stations w'here the experiments should be made. 
He recommends that pocket chronometers should be used, 
^ which, generally, jnaking five beats in tw^o seconds, the velo- 
city of sound could be determined to the fraction of a second ; * 
and concludes by saying,* ^ he has no doubf^fecientific foreigners 
would assist our countrymen in finding the time sound is travel- 
ling across that part of tlie Channel, where the shpres are visible 
from each other.”* 

At Fort St. George (Madras) a morning and an evening gun 
are fired from the ramparts, as is customaiy in fortified places, 
the former at day light, and the latter at eight o’clock in the 
evening. At St, Thomas s Mount, tlie artillery cantonment, 
morning and evening guns are also fired, one at day light, and 
the other at suii set. The Madras Observatory, in latitude 
13° 4 ' north, is situated between these ; the distance of it 
from the Fort, about half its distance from the Mount, the Fort 
being to the NE of tlie Observatory, and tlie Mount to the 
SW. In former years, as I have mentioned before, experiments 
were made by me for ascertaining the velocity of sound, but were 
not bfought forward. And a new building, f elevated so as to 
give a commailding view^ of the country, particularly of the 
Mount} and Fort,^ having been erected, I commenced a new 
series with the morning and evening guns of both places. The 
experiments with the Mount gun, it will be seen, comprise an 
interval, which embraces all the varieties of the wind and weather 
during the revolution of tlie sun ; the interval with the Fort gun 
is less, in consequence of the morning and evening guns having 
been fired from different parts of the ramparts, after the date at 
which the Fort experiments close. All the experiments were 
made \yith chronometers, which had 100 beats in 40 seconds, 
Bometimil^ by three observers, myself and two of the Observa- 
tory Bramiii assistants, but generally by two: the observers 

Ae station on tiii» building is about 55 feet abo^'c the level of the sea, diatant in a 
^ line 4500 yards. 

Mount gun is about ?20 feet above the level of the sea. 
e Fort gun is about 30 feet above the level of the sea. 
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having tepaired to the station at the top of the Observatory 
building, a little before the expeftted time, and each holding his 
chronometer so that he could distinctly hear the beats, began to 
count the instant he saw the flash, and continued counting until 
he heard the report ; the number of beats between the flash and 
report was then immediately put down upon a slip of paper, by 
each observer, without communication with the others, and the 

E delivered to me for their contents to be registered; the 
of the thermometer, barometer, and hygrometer, with the 
direction of the wind and state of tlie weather, wi^re also observed 
at the time, and registered ; and in this manno# the whole of the 
experiments were made. The situations of thf guns with respect 
to the station from which the observations were taken, was very 
favourable, being in the direction, one of NE, and the other of 
the SW monsoons — with the southerly wind and sea breeze 
(both which prevail at certain seasons of jh(? year), blowing 
between the two. The guns used were 24 pounders, charged 
with H lbs. of powder, and both pointed,* not exactly towards the 
station, but in a direction not far from it. 

The distances were ascertained with great care; first, by a 
survey made lor the purpose, a base having been measured, and 
(he angles taken with a grand circalar instrument, similar to that 
used on the trigonometrical surveys.^ Secondly, by using two 
or three of Col. Lambton’s distances and bearings found by the 
trigonometrical survey. * 

The results wore thus deduced, and verified in different ways; 
and I liave reason to think that the disilaiices of the guns from 
the Observatory station are very accurately given. Thte mean 
of twelve results made the distance of the Mount gip from the 
station 29647 feet ; and tlie mean of six results gave the distance 
of the Fort gun from the station 1391:12*3 feet. 

VVe see, as 1 before remarked, that the distance of one gun 
from the station is nearly double that of the other, ^ and this j|ill 
be found an advantage, in showing Vdu*thersoimdl|:avels equmly 
during its j)rogress. 

The experiments are given in eleven tables.f 
Table 1. Contains the experiments of each day with the 
Mount gun, together with the state of the atmosphere and the 
direction of the wind at the time of observation : the titles at 
the heads of the columns render a particular explanation unne- 
cessary — the number of observers is staged in the third column, 
and the mean of their observations in the ninth. 

Table 11. Contains the mean of observations of each day, 
when the air w^as calm. 

* I have not i^ven ihe^ details of the survey, as that would swell the paper to an 
inconvenient size: the btise, however, was measured with fpceat care twice, and generally 
six observations were taken for finding each angle, each observation differing very little 
from the other. 

t These Tables arc necessarily omitted in this abstract.. 
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Table III. The mean of observations of three days, when the 
wind was in the SE quarter. " 

Table IV. The mean of observations of three days, when the 
wind was in the NE quarter. 

Table V* The mean of observations of three days, when the 
wind was SW by W, or NW. 

Table VI. The experiments with the Fort gun, arranged as 
those in Table I., with the Mount gun. 

Tables VII, VIIl, IX, and X. I’he experiments with the Fort 
gun arranged aocorcling to the stale of the wind, as in the former 
Tables of experiments w ith the Mount gun. 

Table XL Sho\ n's the mean motion of sound for each month 
at the Madras Observatory, as found by the ex])eriments, at the 
mean height of the thermometer, barometer, and hygrometer, 
given in the table. 

Upon a cursoiy inspection of Tables I. and IV. it wdll be seen 
that the motion of sound varies under different states of the 
atmosphere and weather : that, accordti% to the first table, 
sound at one time has been as long as 27*6 seconds in travel- 
ling from the Mount to the Observatory station ; and at another 
time only 24*8 seconds ; the distance Ix'ing 29547 feet. In the 
first case, therefore, the veheity of sound was only about 1078 
feet in a second ; while, in the other, its velocity was nearly 
1191J- feet. The extremes in Table show a still greater 
difference. This proves the necessity for making experiments 
during a long interval, in order to obtain an accurate general 
result. 

In Tables II. and VIL we find, ns the thermometer rose, 
the atmosj^jierse at the same time decreasing in density ami 
increasing in its elasticity, that the sound moved with greater 
rapidity. 

That with the wind in the quarter the velocity was consi- 
derably increased, both from the Mount and Fort ; more, how- 
ever, in projjnejsrtion, as might be expected, from the former than 
the latter. 

That with the wind at NE. the sound from the Foil gun tra- 
velled with a greater, and from the Mount gun with a less velo- 
city than when the wind was in any other direction; that wind 
being favourable for increasing the velocity frojn the Fort, and 
unfavourable from the Mount: the full effect of the wind, how- 
ever, is not to be ascertained By this table alone, as the thermo- 
meter during the time the NE wiiad prevails is comparatively 
low, and the barometer lii^h ; both which, as will have been 
srfatt by inspection of the tables, occasion the sound to travel 
'^Wer than ordinary. 

‘ * The wind SW. W. and NW. the velocity from the Mount was 
accelerated, and that from the Fort retarded ; but not in the 
degree that would have taken place bad the thermometer, bare- 
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meter, and hygrometer, renowned the same as in the NE mon- 
soon ; but having been diffdrilht*, the velocity was accelerated 
from both guns on this account, in like manner as it was retarded 
in the NE monsoon. 

The following are the results deduced from the experiments in 
the different tables. 1 shall first give the general results from 
Table I. and VI. 

Table I. 

Hygrometer. Seeonds. Wr,Unee. 

Inches. f Feet. Feet. 

«»'992 84-1 |o 190 gS-gga 29547 1142-18 

Or almost precisely the same as the velocity by the theory. 

Table VL 

Biironicter. Thcmionieter. Hygrometer. Seconds. Distance, ^ 

Inches. Dry. Feet. Feet. 

3()0()5 SO-47 \\'4 |» 12*306 13932*3 1132*14 

Here we find a difference from the former general result by 
the observations with the Motint gun ; the reason of which 
appears to be, that I could not, as 1 have before stated, carry on 
the observations during at least a copiplete revolution of the 
changes in the atmosphere ; and that this is the reasou I shall 
now endeavour to show. The interv'al wanting is between the . 
2Hth of March and the 16th of July. Had this interval been 
wanting in the experiments with the Mount gun, there would 
have been a difference of 0‘237 seconds in the mean result ; for 
the mean of the experiments in this interval is 25*632", and the 
mean of the whole 25-861]", making the diffe%nce just men- 
tioned. ^ 

Now 25*869" -f 0*237" = 26*106", which would have been 
the mean number of seconds had the observations with tlie 
Mount gun been continued during the same interval only as the 
exjieriments with the Fort gun. Then 26*106" : 0*237" :: 
12*306" (the mean of the Fori observations) : 0*1 ?2". Now 
12*306" —0*112" = 12*194", which would have been the gene- 
ral mean of the experiments with the Fort gun, had the same 
been continued as long as the experiments with the Mount gun. 
Then the distance 13932*3 feet, divided by 12*194, will give 
1142*5 for the motion of sound by the experiments with the Fort 
gun thus broughf on ; and this also agrees, within a fraction of ^ 
afoot, with the velocity according to Sir Isaac Newton; and 
with the results by the two other celebrated philosophers before 
named (Halley and Flamsteed). 
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Feet. 

We then have by the Mount gtn 1142*18 for the velocity. 

And by the Fort gun • 1 142*5. 

The mean is 1142*34, or very nearly the velocity above 
alluded to. Nothing could be more satisfactory than this gene- 
ral result and it may be presumed, that the other resuBs in 
different states of the atmosphere are equally to be depended 
upon. 

The velocity also by the Fort gun, which, it will be recollected, 
is little more tham half the distance of the Mount gun from the 
station, shows thaVsound travels equally during its progress. 

In the NE monftoon, the sound was very indistinct at times ; 
this however does not appear to have sensibly affected its motion. 
The French academicians indeed proved, that this made no 
difference in the»velocity. 

I shall now proceed to the conclusions from the other Tables ; 
and first, those of the experiments with the Mount gun. 


Tables. 

Barom. 

Therm. 

IJygrom. 

Wind. 

Seconds, 

DLst. 

^'e]^)city 
in a sec. 

II. 

Inches. 

29990 

83-950 

20-310 

Calm 

25-712'' 

Feet, 

295-n 

Feet. 

IH9-2 

III. 

29*972 

85*5 

19-96 

SE 

25-754 ! 


1117*2 

IV. 1 

30-1 i:i 

81-7 

10-9 

NE 

26-812 i 


11021) 

V. 1 

29*934 j 

851 

26-0 

SW. VV. AtNW. 

25-374 ! 


1161-4 


Secondly, the e.':periment.s with the Fort gun. 


VII. 

so- 111 

f 79-3 

1 1 -85 

Calm 

)2-3i;i 

13932-3 

U31-3 

vni. 


82*3 

14 6 

SE 

12-231 


1139-1 

lx. 

30131 

78*6 

7 '33 

NE 

12-340 


1129-0 

X. 

gO'OlO 

81-9 

11-41 

SW.W.&NW. 

12-46 


11181 


The results U\ these Tables, like the separate observations, 
show the necessity of making a series of experiments long conti- 
nued, in order to obtain the correct general rate at wliich sound 
travels; and this may afford a clue, as I ol>served in the first 
part of this paper, for discovering tlnj cause of the differences in 
the results by Ih^ authorities there named : it is difficult, 
undoubtedly, to ascertain the distance of* two stations, one far 
from the other, to the nearest foot ; but errors of many feet in 
this respect, would make but a small difference in the velocity in 
a second found by experiment,' when the gun and station were 
even at a moderate distance ;T we must, therefore, be led to 
conclude, that these differences have chiefly arisen from the 

• The results by the I^fount gfun may however be taken ao the standard. 

+ For example, a clifterence of' about ^<i6fect in tlic distance, Ixftween the Obfiervatory 
station and the Mount gun, \^o;.lld make only about a foot difibwee in the velocity in a 
second. 
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experiments having been during a limited period only, and 
at unfavourable times for om^irting a mean result, instead of the 
interval which appears by these experiments to be necessary. 

A particular examination of the Tables and results will show 
the difficulty of ascertaining what proportion of the differences 
should be allowed to each of the instruments used for finding 
the state of atmosphere, exclusive of the effects of the wind. 

During the calms, we might expect that the proportional parts 
to be allowed for the diUb^'^nce in the thermometer, barometer, 
and hygrometer, might be found with some degree of accuracy ; 
the discrepancies, however, are very consid^able. Comparing 
the results of Tables II. and VII. we find tjfe barometer 0*121 
lower, the thermometer 4*0^ higher, and thf air about 84 - more 
dry by the former Table than by the latter, while the velocity 
in a second is only 17*7 feet greater by one Table than the 
other. • 

We give, however, in addition the folftvving results taken 
from the Tables of Igalms, and arranged according to the differ- 
ent heights of the thennumeter and barometer. These results 
may assist us in coming to some conclusion upon this part of 
the subject. 


Experiments with- the Mount gun.* 


Barometer. 

Thermometer. 

Hygrometer 

Seconds. 

Distance. 

Velocity in a 
second. 

Judies. 



• 

Feet, 

Feet. 

.‘i0109 

88*130 

26*4® 

25-97 

29547 

•1137*7 


88*0 

28-4 

25*45 


J 1 60*9 

30*140 

77*16 

1I»5 

26*3 

* 

U23-4;* 

3i)*0K9 

81*3 

113 

26 40 


1119*2 

29*915 

, 84-96 

20*3 

25*81 


114 4*7 

29*93 


HrO 

25-91 


J 140*3 

30-016 

82*9 

18*9 

25*75 


1146*5 



With the Fort gun 



3()-l 63 

86*3 

23-8 

12*27 

13932*3 

1135*5 

30*135 

74*1 

13-8 

12-72 


1095*3 

30*063 

80*70 

8*8 

12-11 


1 1 50*5 

30*HT 

77*5 

30*8 

12-37 

'h' 

1126*3 

29-943 

82-25 ; 

15*0 

12*15 


. 1146*7 

30 *078 

82-4 

10*4 

12*35 


1128*1 


Where the changes are 90 nun^^rous and so frequent as in the 
atmosphere of the earth, we cahnot expect that our imperfect 
instruments will be of a construction sufficiently delicate to show 
accurately every ^alteration that may affect the motion of the 
pulses of the air ; but by various comj>arisons and combinations 
qf the results, w'e may hope to arrive at general conclusions, 
somewhat approi^ching the truth. 

* These axe tlcduced fiom 100 observations* 
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Now, by numerous combinatio n s of the observations just 
given, wh^h the air was calm; *are led to conclude: first, 
that for each degree of the thermometer 1*2 feet may be allowed 
in thife velocity of sound for a second ; for each degree of the 
hygrometer 1*4; and for one tenth of an inch of the barometer^ 
9^2 feet. Then taking these numbers as the basis of the compa- 
rison, we find the mean difference of the velocity between a 
calm, and in a moderate breeze of wind, to be nearly 10 feet in 
a second. And by comparing other results together, a difference 
of about 21-i* feet in a second, or 1275 in a minute is found 
between, the wind being in the direction of the motion of sound, 
or opposed to it. A 

Before 1 conclude these introductory observations, and expla- 
nations of the experiments, it may be proper to refer more parti- 
cularly to Table XI. containinj^ the mean motion of sound for 
each month of the year, by tlie experiments with the Mount 
gun, according to the state of the atmosphere indicated by the 
different instruments ; and to the prevailing monsoons, which 
may be considered to be the same, during the same months, 
every year ; full information respecting which is given in the 
former Tables. On examining this Table, it is rather curious to 
observe how regularly tlie me^in velocity j)roccods to a maximum 
about the middle of the year, and afterwards retraces its steps ; 
giving us a velocity in one case 11(4 feet in a second, and in the 
other of only 1099 feet. This regularity would, no doubt, be still 
greater with the mean of the observations of several years. 

« Tablk XI. 

Mean Motibri of Sound fur each Mouthy aevurdimjr^ to the Expe- 
riments with the Mount Gun, 


« 

i\lcan height of 

* 

Barometer. | Thcrmoin. 

Hygrom. 

Vehicity in 
a second. 

January. . .. 

Inches, 

30-124 

79-OjO ' 

DfV. 

62 

b’cet. 
1101 , 

b'ebruai y . . 

30* 120 

76-84 

14*70 

1117 

J^Iarch 

,,S()-072 

82-3() ; 

15-22 

1134 

April ... 

%ao.3i 

H>79 

17*23 

1145 

Jtfay 

29-S92 

88-11 

19-92 

1151 

June 

29-907 

K7-10 : 

24-77 

1157 

July 

29 914 

86-05 

27-85 

1104 

August .... 

29-931 

S5'02 . 

21-51 

1163 

September . 

29-963 


18-97 

1152 

October. . , . 

30-()58 

81-33 

18-23 

112H 

J^ovojpber. . 

80-125 1 

81-35 ; 

H-18 

1101 

December . , 

30-08T 1 

79-.37 

1-43 

1099 


* The rise and fall of the barometer is very limited in tliw country, as will be seen by 
an examination of the Tables, A sudden fcdl of 0*3 inch indicates a ^ale of wind, 
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Ai^Cj£.e X, 

On newly discovered Animal Acids. By M. Chevreul,* 

M. Chevreul has described five new acids, to which he 

has given the names of butiric acid, capnc acid, caproic acid, 
hircic acid, and phocenic acid. • 

The butiric acid is the odorous principle to^hich soap, made 
with the butter of cows’ milk, and the butter it^lf, more particu- 
larly owe their smell, but not entirely, for the^e bodies contain 
the capric and caproic acid, which also impiSrt some odour to 
them. Butiric acid has, however, by niAch the strongest 
odour, resembling, when concentrated, the smell of strong 
butter and acetic acid ; but when the acid is dilute, it smells like 
butter. The taste of this acid is at first hot,^ and afterwards 
sweetish, resembling that of nitric and im*riatic ether. The 
butiric acid is colourless and fluid, and does not solidify at 15^ 
of Fahr. and at 77^ its specific gravity is 0'9675. In the state 
of hydrate it requires a higher temperature to boil it than water, 
and distils unchanged. It unites in all proportions wuth water, 
and when diluted with half its bulk of water, its specific gravity 
is greater than that of w^ater. Alcbhol combines with it in all 
proportions. When mixed with hogs’Jard, the butiric acid 
gives it the smell and taste of Juitler ; the lard soon loses its 
smell by exposure to the air. In volume it is composed of 


Oxygen 3 

Carbon 8 * 

Hydrogen 11 


One hundred parts of this acid saturate 97'58 ofj barytes. An 
atom of hydrogen = 1, and of barytes 78; the "Weight &f the 
atom of butiric* acid must be nearly 80. 

If the analysis had yielded 12 instead of 11 vqtemes of 
hydrogen, the composition of this Jfcid would be 3 atornl of oxy- 
gen = 24, 8 of carbon = 48, and 0 of water == 6 ; flie w^eight of 
its atom would consequently be 78, instead of nearly 80, as 
deduced from the composition of butirate of barytes, 

*Butirate of lime resembles its base in being more soluble in 
cold water than in hot; the butirate of barges crystallizes iii 
long prisms ; lOO parts of w^atcr dissolve 36* of this salt. 

‘ Capric acid is obtained from the same sources as the butiric 
acid, and resembles it in being colourless, but it has a smell like 
that of a goat. In taste it is similar^ that of the butiric acid. At 
6° of Fahr. it exists in the form of small crystals ; ii\ the state of 
hydrate it requires a higher temperature to boil it than water 
does; it distils unaftered. The specific gravity of capric acid 
at 05° of Fahr. is 0*9t() ; 100 parts of water dissolve only 0*12 
of it, but with alcohol, it combines in all proportions. 

* From the Ammles de Chiniie ct de Physique, tom. Ixiii. p. 16. 

New Series, vox., vi. v 
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One hundred parts of it saturate66*45 of barytes; the weight 
of its atom is, therefore, 138! The caprate of barytes forms 
small globular crystals ; 100 parts of water dissolve 0*5 part of 
this sdt. 

Caproic acid is procured from the same substances that yield 
the butiric and capric^'kcid. It is colouiless, its smell is not so 
strong as that of the capric acid, but it is similar in taste ; it 
remains liquid at 15^ Fahr. and at 77°, its specific gravity is 
0*923. One hundred parts of water dissohe 1*5 of it, and its 
hydrate distils unchanged at a higher leiuperaaiie than water: 
with alcohol, it iviitcs in all proportions. l<, is composed of 


.Oxygem 3 vols> 

Carbon 

Hydrogen ♦ 


One hundred parts saturate 72*41 of barites; its atom must, 
therefore, be repr^jsented by about 108. 

Supposing the hydiVi)gen to be 20 instead of 19 volumes, the 
composition of this acid would be 3 atoms of oxygen = 24, 12 
atoms of carbon = 72, and 10 of hydrogen = 10, and the weight 
of its atom 106*. 

Caproate of barytes, wh^n the solution evaporates sponta- 
neously, crystallizes in needles, but if evaporated, it crystal li/.t s 
at a lower temperature in hexagonal plates. 

The hircic acid is the odorous principle of soap made of mut- 
ton suet ; it exists in so very small a quantity, tliat fewer expe- 
riments have been mad(‘ upon it than upon the preceding acids. 
It forms an hydrate, which is but little soluble in w aOu*, ant! 
does not solidify at 32° Its smell lesembles that of the 

goat. ”V\lth barytes, it forms a salt of diflicult solubility, wliile 
witto^potashyit produces a deliquescent coinpoiuul. It is this 
principle which gives mutton broth its peculiar /Jour. 

PJtocn^iic acid is the odorous ])riuciple of lish oil soap (Saroa 
des huim de dauphin). It. is colourle remains fluid at 24° 
Fahr. It has a much stronger smell than either the cajiric or 
caproic acids. Its hydrate boils at a teaijierature above that of 
water, and distils unchanged. Its taste resembles that of thosf^ 
already described. At 77° its specific gravity is 0*932 ; 1 00 
parts of water dissolve 5*5 of phocenic acid. It consists of 

Oxygen 3 vols. 

Carbon / * * 10 

Hydrogen 14 

*H)ne hundred parts of this acid saturate 82*77 of barytes. Its 
atom must^ therefore, weigh about 94. Phocenate of barytes is 
soluble in equal weiglit of water at 0‘8° Fahr. : the crystals are 
large, and appear to be octahedrons. 

Brom the analysis, this acid appearli to be a compound 
of 3 atoms of oxygen = 24, 10 of carbon = 60, and 7 of hydro- 
gen = 7, and the weight of its atom will consequently be 91. 
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Article XI. 

On the Cause and ihe Effects of an Obstruction of the Blood in 
the in r , By David Wi^s, MD. 

(To tile ot .lie Annals of Philosophy^ 

Lixfeppool^ Ang* 5, I82S* 

Vv'uj, .K [i\v' ..tiL -i'a. dfccis of the pressure of the atmo- 
sphere iip^M .c hie;^.<, e 'is admission intolthe cavities of the 
chest, I remarked ♦ai appearances that militated against 
every hypothesis adva i t \ as to the cause of the unequal distri- 
bution of the blood a v /.ih. lleflectiiig on what I had wit- 
nessr.v., aad thhovinL' id observed a phenotnenon that had 

escajjed the attention ca\ "^he physiologisfs whose writings I 
liad jierused, it encouraged me to a further inquiry. The result 
of my incpiiiy has been favourable, a.s it will, in my opinion, 
unveil the mystery that envelopes the cause of the comparative 
\ acuity of the system circulating arterial blood post mortem. 
Before entering into the detail of »iy research, it will be better 
topretuise the nature of the appearances alluded to. In one of 
mv e.Kau'diotions, after the animal liad been suffocated, by 
making a ligature on the traclfea, during the acme of inspi- 
ralioii, jr * its to removing lb<i steriiuin, ^ I noticed after 
the action 'd the heart hud ecu'!" d^ thi^t the blood still flowed 
into the ligm, annciv, and vent rich . mid .consequently ifito the 
pulmotjary arte /; tiuJ that llu- propelling agent w’as so power- 
ful as to distend the ihg V end ventricle so forcibly aft^r 

th(‘ pericaruiuiu vva r's to make it doubtful whether 

tiicy would nof hurst, yet u s ane time tlie pulmonary veins 
were compar..u,ively CiUpty, nU dds instance it was apparent, 
that tile blood was distracted in jiit; course through t^e lungs, 
and that this obstrnenon was one of the principal causes of the 
vacuity of the circulating system of tlie arterial blood. From the 
distention of the cavities oi‘ the right side of the heart, and the 
gorged state of tlu* cavte, it was evident that no obstacle impeded 
the return of the blood through the capillaries, from the system 
at large. In a mechanical point of view, the blood ought to havo 
met with equal impediment in passing through the capillaries, 
as in passing through the iinal terminations of the pulmonary 
artery into the pulmonary veins. Impressed with the comp^fa- 
tive emptiness of the pulmonary veins, and as no '^ible subsi- 
dence of the lungs had taken place, !«,. was at a loss how to 
assign a cause for the obstruction on a mechanical principle. It 
occurred to me thatnt was probable that the blood (fro^ its 
vital. principle being exhausted in its route through the system. 
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and from its supply from the thoracic duct being unassimilated), 
could not pass from the pulmonary artery into the pulmonary 
'veins, without hist being acted upon by pure atmospnerical air. 
As such a cause seemed likely to offer a solution for every pbe- 
nomenoii connected with the subject, the idea was cherished, and 
for further satisfaction/ the following investigations were insti- 
tuted on the canine species. A nanimalwas destroyed by securing 
the trachea at the acme of inspiration, afterwards the sternum 
and cartilaginous ends of the ribs were removed. The blood 
appeared florid in the pulmonary veins, and in the coronary 
arteries through the pericardium. When the contractions of the 
left ventricle begin to flag, the pulmonary veins became less and 
less distended, the blood changing from the florid to a darker 
and darker colour as the currend diminished. At the last con- 
traction the veins flattened, and the left ventricle felt contracted. 
At this instant,' a!\irregular or fluttering contraction of the mus- 
cular fibres of the right ventricle commenced, and continued for 
a short time, excited s^eemingly by the stimulus of distention, 
from the accumulation of blood in its cavity. After the irregu- 
lar muscular action had ceased, the right ventricle felt soft and 
distended, the left was still contracted, but not so rigid as imme- 
diately after the last systole. The pulmonary veins appeared 
empty ; one of them was opened, when only a temporary oozing 
of blood followed. The perieijrdium was then slit open, and the 
right ventricle soon became enormously distended, yet no blood 
flowed out of the punctured vein. Another pulmonary vein was 
opened, followed by a similar oozing of blood. The pulmonary 
arteryHvas now punctured, and instantaneously the blood gushed 
put, and deluged the .shell of tlie chest. An animal w^as exa- 
mined in the presence of Dr, Traill, after being destroyed in the 
same manner as the above, and the pulmonary veins were found 
in the same empty condition after the last systole. 

From the investigation, the following corollaries are drawm: 

1. That the blood is obs*tructed in its passage through tlie 
lungs, on suspension of respiration, wliile its circulation through 
the other parts of the body continues. 

2. That the obstruction of the blood in the lungs, on suspen- 
sion of respiration, is not the effect of a mechanical Cau.se. 

3. Tf?at the obstruction of the blood in the lungs, on suspen- 
sion of respiration, arises frorn a deprivation of pure atmospheri- 
cal air. 

4. That the blood which isfounchposf mortem in the left auricle 
and ventricle, is the remnant after the last systole, and the sub- 
sequent dfftiiiing of the pulmonary veins. 

5. That tlie obstruction of the blood in t|;»e lungs, on suspen- 
sion of respiration, is one of the principal causes of the vacuity 
of the system circulating arterial blood post mortem. 

6. That the immediate cause of the cessation of the action of 
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the heart, is a privation of its naiural stimulus, arising froni 
obstruction of the blood in the lungs. 

Among numerous phenomena observed in health and diseasa, 
which I conceive to arise from an obstruction o£ the b\opd lb w® 
lungs frorp a deficiency of pure atmospherieai air, are the fol\ov>r 
ing. Haemoptysis, in my opinion, is generally the effect of an 
accumulation of blood in the pulmonary artery, arising from a 
deficiency of pure atmospherical air in the lungs to decarbonate 
the blood, immediately on its being conveyecT into that viscus. 
The deficiency may arise from an interruption of the action of 
the respiratory muscles, as from the immoderate use of the vocal 
organs, or from inspiring ratified and impure air, or from the 
over distension of the stomach, limiting the action of the dia- 
phragm. Public speakers, singers, and performers on wind 
instruments, are well-known to be the irequsnt victims of 
hiumoptysis. The enthusiastic orator, stimulated by the interest 
of his subject, and proud of the approbation of his audience, 
endeavours, by every exertion, to make the greatest impression 
upon his hearers ; by so doing he interrupts his respiration, and 
occasions a partial accumulation of blood in the pulmonary 
artery. If Inis interruption is often repeated, the minute 
branches of the pulmonary arteiy must become more and more 
dilated, as well as debilitated, and at last hajmoptysis will suc- 
ceed ; or, from habitual irritaticAi, the foundation of a more 
insidious disease will be laid, I mean iuhenular consumption. If 
the last conclusion be correct, we can account for the frequency 
of tubercular consumption in countries sulijject to sudden liicissi- 
tudes of the atmosphere. The consequence of sudden and 
frequent changes of temperature, must be sudden and frequentT 
floods of blood, as it were, rushing into the lungs, especially 
into the lungs of inose who have a delicate and a highly sensible 
constitution. The pulmonary arteries of open-cbested,^person8 
easily accommodate those frequent torrents,- as the blood from 
the capacity of their lungs is immediately expo'Sed to thp 
influence of the atmosphere, and undergoes the necessary change 
to admit it to proceed onwards without any delay. The pulmo- 
nary arteries of narrow-chested persons, on the contrary, soon, 
feel the effects of a sudden increase in the circulating medium, 
for their lungs are unable to supply the increase of blood imme- 
diately with pure air, so as to enable it to proceed onwards with- 
out delay ; therefore a temporary accumulation takes place in 
the pulnionary artery, which must irritate its extreme termi- 
nations. ^ , 

Now I flatter myself, that the cause of the phenomenon that 
reserved the discovery of the circulation of the blood to modern 
times, and to the honour of our country, has been disclosed, 
that no one for tb? future, however sceptical, will be atue iq 
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urge the vacuity of the arteries &fter death as an objection to the 
doctrine of our immortal Harvey. 

How far temporary accumulations of blood in the pulmonary 
artery are a source of disease, I leave to the decision of time. 
Yet I must say, that Dr. Traill’s coinciding with my views on the 
subject, has made me not a little sanguine, that my pathological 
speculations are founded upon a substantial basis ; and I cannot 
refrain acknowledging that I am gratefully sensible of my obli- 
gations to Dr. Traill, for his kindness during the above inquiry, 
as well as at all other times. 


t Article XII. 

\ 

Memoir ill uslrativc of a gcnc7*al Geological Map of the principal 

Mountain Chains of Europe^ liy the Rev. W. JL>. Conybeare, 
FRS.&c. 

{Continued from vol. v. p. 359.) 

Chalk^^Formation. 

This formation appears to stretch through an area of great 
extent, occupying the interior of the grand European basin, 
reaching probably from the banks of the Thames to those of the 
Dniestr ; or if we attach credit to the observations of Dr. Clarke, 
oven to those of the Doti. It is not, however, to he understood, 
that its beds can be traced continuously throughout the borders 
of this area’, so as to present a’l luiinterrupted basset edge ; lor 
this bolds true of its western limits in England and Franco 
alone. In the central portions of lairope, it is greatly concealed 
partly by the overlying of the more recent tertiary deposits, and 
partly by the vast accumulations of diluvial debris, which veil 
from observation the native rocks throughout so large a portion 
of the north of Germany. 

(A.) Shores of the Bailie. 

The northern limit of this area may be traced in the line of 
the Baltic on the island of Rugen, where chalky clifls present 
themselves on its northern coz^st, being found also on the neigh- 
bouring continent, in l^oincrania and Mecklenburg, Hence the 
line appears to pass to the south of^Sweden, where a small chalk 
tract occurs near Mahno, crossing to the opposite coast of 
Zealand, aad including the small isle of Mona on the south. 
Some account of these localities may be ^ found in De Luc's 
travels. 

From Mona, the line of the chalk has not been traced: it 
probably traverses Ilolstciu (where it is said to occur, probably 



1823.] the principal Mountain Chaim of Europe*, 215 

near the gypsum of Kiel) to the jaioiith of the Elbe, and thence 
crosses the German Ocean. 

(B.) Efigland, 

This formation first exhibit* those white cliflfs which have 
been supposed to have bestowed on our island one of its ancient 
appellations at Flainborought Head, in Yorkshire; and thence 
stretching to the south-west, traverses England diagonally, till 
it reaches the British Clianuei, in Dorsetshire, being broken 
through, however, in its course by the ajstuaries of the Humber 
and the Wash. The greatest breadth of this formation is in 
Wiltshire and Hampshire, w'here it expands into those vast 

f lains which Pennant has appropriately termed the great central 
'atria of the English chalk. Hence it detaches two branches 
to the south-east, viz. the North Downs through Surrey and 
Kent, to the Dover and Folkestone cliffs, and the South Downs 
through Sussex, to those of Beachy Hear]. The interval bet^veen 
the North and South Downs is occupied by the formation of 
sand, &c. inferior to the chalk, constituting what has been called 
the clcnudation of the Weald, and extending into the Boulonais 
on the opposite side of the channcL 

The areas lying between these branches and the main diago- 
nal chain are occupied by basins of the more recent tertiary 
deposits, viz. the basin of LondoA, lietween the main chain and 
the North Downs, and the basin of the Isle of Wight, between 
the main chain and the South Downs. The south side of this 
latter basin is skirted by a curvalurc of Hie main chain t^pwards 
tlie cast, deflecting it so as to cause it to run through the penin- 
sula of Purbeck and the Isle of Wight. This deflected portion 
of the chain is remarkable from the circumstance, that its strata 
are throughouts greatly elevated, and generally nearly vertical ; 
while in other places the. angle of the beds of tliis Ibrmatioii with 
the horizon rarely exceeds 2° or 3^.* 

The height of the chalky Downs in one instance*. (Inkpen, in 
Hampshire), exceeds 100 feet, and is often between 800 and 900 
feet above the level of the sea. 

(C.) France, and the Netherlands. 

This formation occupies on the northern coasts of France, an 
extent exactly corresponding to its line on the southern coast of 
England. At the mouth c/ the Seine, its outer edge (which 
reposes on green sand, having. oolite and lias in the neighbour- 
hood) turns south, and so continues to Blois, where the forma- 
tions above the chalk overlie and conceal its southefti extremity : 
it reappears at Mtintargis, and turning again north (for the 
whole chalk district of France forms a sort of Cape protruding 
to the south of its general line), runs east of Troyes, Rheims, 
and Valenciennes, having the green sand,* oolites, and lias, oa 
its east, till it approaches the latter town, where most of these 
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formations are wanting (an instance of want of conformity in 
their direction), and the chalk, with a few beds of green sand, 
there called Turtia^ rest horizontally on the truncated edges of 
the coal formation, which extends thence along the bariKS of 
the Meuse to Liege and Aix : the coal is here even worked 
beneath the chalk. North of Valenciennes, the edge of the 
chalk appears to trend to the ea'st, but it is generally overlaid 
by the sandy superstrata through the Netherlands ; it may, 
however, be seen on the south of Maestricht, and at Henri 
Chapelle near Aix,* 

» (D.) Germain/. 

As in the Netherlands we have traced the chalk skirting the 
Bortk border of the coal fields which rq)Ose against the transi- 
tion chains, so we find on crossing the ithiue the Io\ver beds of 
the chalk formation (craie chloritce verdatre) similarly placed in 
the prolongation oi these lines in Westphalia, i. e. to the north 
of the coal fields of thef Rahii extending from Umia by Soist to 
Geseke and Lichtenau. Tlicnce, after an interruption caused by 
the alluvia of the Li])pe, it reappears near Doinhagen and Pader- 
born, and forms at the foot of the muschelkalk a series of little 
escarpments, which extend by Schlangen, &.c, beyond Hilter, in 

Oanaburg.t 

To the north of the secondary hills of Westphalia, the whole 
district is well known to jiresent the appearance of an uniform 
and vast sandy heath, covered with a deep accumulation of dilu- 
vial gravel, in the midst of which occur enormous rounded 
blocks «of granite, for which a source cannot be found .nearer 
than the opposite aliores of the Jlidtic — thus exhibiting one of 
tTie most striking problems submitted to the investigation of 
geology. The great mass of this gravel, howevpr, consists of 
chalk llints, well marked, and beraing traces of all the cljaracler- 
istic fossils ; at least nine-tenths of the whole consist of these ; 
a sign that tke parent fbrma'tion can be at no great distance. 
In such a tract, a rock in sihi is like an oasis in the desert; at 
Luneberg, however, the fortifications are partly constructed on 
a rock of gypsum, and about a quarter of a mile hence, on the 
left of the road to Hamburg, the writer of this article wuis grati- 
fied by detecting a chalk-pit which had escaped the attention of 
former observers : it contains the usual alternation of flints, and 
affords good specimens of the inoceramus, cchinites, and most 
of the characteristic fossils. • 

Dr. Boue also notices a similar patch of chalk at Mount 

r • 

♦ There arc other chalky districts in the south-west of France connected with the 
basin of the Garonne, but these being a))parenUy unconnected with the great chalky 
area, qccupyii^ the interior of the principal Kuxopcan basin, will be inoutioned in the 
close of thus artide. 

•j* I cogy these localities from an excellent article of Bone's on tlie Geology of Ger* 
many, wmch appeared in thb Journal de Physique for May, 18 ^. I have to regret 
tbdt t yraa not wlier aware of the existence of this artide^ 
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Lindon, near Hanover, and seveiial others between that town and 
Goslar, especially in the hills called Elbergebirge between Graa- 
dorf and llnter Elbe. My friend, Prof. Buckland, informs me, 
that in this tract the chalk forms highly included ridges, like 
that called the hog^s back, near Guildford. There are also seve- 
ral detached patches of the lower beds of this formation between 
Goslar, Halberstadt, and Eiiedlhiburg (see Boue). From their po- 
sition these localities should seem to be occupied by outlying 
masses on the south of the general boundary of this formation ; 
but Dr. Bouc mentions another point, Prenzlow on the Uoker 
See, in the north of Brandenburg, where it probably appears by 
denudation in the midst of the tertiary formations. 

I do not here mention the chalk said to occur near Ratisbon 
which must be referred to a distinct basin, (that, namely, extend- 
ing from the north foot of the Alps to the Bohemer Wald), nor, 
for similar reasons, the traces of this formation, which, accord- 
ing to Boue, exist throughout the basip of Bohemia, and even 
in the valley of the Elbe, near Dresden, placing these as supple- 
mentary articles at the end of this sketch, of the course of the 
chalk through tlie principal European basin. 

In pursuing then the southern boundary of this basin, it doe# 
not appear to have been noticed between those points north of 
the Ilartz to which we have alrep-dy traced it, and the district on 
the north of the Riesongebirge, where it reappears in Lusace and 
Silesia, e. g. ou the west of Lawnberg and Lauben, &c. 

(E.) Polaud. * 

This formation here constitutes a line of hills running parallel 
to the Carjmthiaiis ; it is finely exhibited at Cracow*: it contains 
abundant flints, atiords the usual organic remains, and rests on 
green sand : it was here examined by Prof. Buckland. Hence, 
passing by Lemberg, it appears to extend into Russia. 

(F.) Russia* • 

The chalk is here exhibited according to the mep of M. Beu- 
dant, in several detached points, on the north of the Dneistr to 
the north-eayt of Zaleszyky, between the 25th and 28th parallels 
of long, f rom liondon. 

Hills of chalk were noticed by Dr. Clarke at Kassenkaiya on 
the Don, and the town of Bielogorod, signifying the white city, 
is said to take its name frym white hills of the same substance 
in its neighbourhood. Engclhardt observed chalk, containing 
its usual flints and fossils, even in the Crimea. 

Mr. Strangways is, however, of opinion, fron\ more* recent 
examination, that the supposed chalk of the Crimea is really a 
tertiaiy formation, and that the localities on the Dniestr are the 
only ones which are well ascertained in Russia. 

Wo particulars can be gathered of the eastern or north-eastern 
boundaries of this formation. We may conjecture, hov^^ver, 
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that they pass by the Valday hills to the mouths of the Vistula ; 
thence^ the northern border must run eastward through the 
Baltic to the island of Rugen. 

Chalk Deposits not immediately connected with 
THE Great Central Basin ov Europe. 

(A.) Ireland. 

In Ireland, a remarkable deposit of chalk forms the basis of 
the great basaltic area in the north east angle of that island ; it 
contains flints ; the organic remains agree with those ol’ Eiiglan<l ; 
the thickness of the whole deposit does not exceed between ‘JOO 
and 300 feet; it rests on green sand. 

(B.) South-^west of France, 

Chalk is said to occur on the borders of the tertiary basin of 
the Garonne, near f)ex, on the south-west, and along its north- 
ern border. — (See the preceding article on green sand.) 

(C.) Spain. 

In Spain, chalk is said to occur near Cervera, on the road 
from Barcelona to Lerida ; gypsum abounds in the same neigh- 
bourhood, and at Phiacente, two miles from Valencia, but the 
descriptions are too vague to he relied on ; the gypsum men- 
tioned seems to be rather that oYthe red sandstone, than of the 
formation above the chalk, and possibly a cretaceous marl may 
have been mistaken for t]ie latter rock. 

" (D.) Ifahj. 

^11 Italy, *thc Scaglia, which covers the extreme secondary 
chains of the Alps in the Veronese, may perhaps be a variety of 
chalk ; it is described as a calcareous bed, containing nodules 
and beds of variously coloured flints, resting on the oolites and 
wdiite limestones, and dipping^undiT the tertiary hills (i. c. those 
consisting of flie formations more recent than the clialk); it re- 
appears against the volcanic group of tlie Euganeau hills near 
the mouth of the Po, which appear to have forced it upwards. 

(E.) Basin of Bohemia y a?td the Valley of the Elbe. 

Dr. Bone announces that the formation in this district, long 
known under the name of planei* kalk, is really chalk. In the 
Valley of the Elbe, he has seen scattered patches of it in the 
bottom of a sinuosity in the granite near Mahles, on the east of 
Meissen ; between Plauen and tStrehlad, west of Dresden ; at 
Colditz, and n'ear Zchist, south of Pirna. 

In Bohemia, between Toplitz and Bileu, and along the Laim 
to Lobositz and Grabern, sometimes supporting basaltic cones. 

More to the south, this deposit appears to have formerly 
covered the coal and* red sandstone formations over an area 
bounds by two lines, one passing from Hohenmouth to Prague, 
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Beraun, and Duckau ; and the ®ther from Eypel to Laun and 
Saatz, small patches being scattered over this district. . On the 
confines of Bohemia and Moravia, especially between Hohen- 
mouth and Tribau, it is still more abundant ; it forms hills many 
hundred feet high on the north of Tribau. 

It also occurs near Brisau and Lissitz. 

(F.) Basin of Swabia and Bavaria. 

This basin appears to exliibit cretaceous marls and chloritose 
chalk, like that of Bohemia on its southern lx)rder at the foot of 
the Alps, e, g. south of Munich, at Berg, and near Gastein. 

iTo he conthtucd,) 


Article XIII. 

* 

Analyses of Books. 

Philosophical Transactions of the Royal Society of London, for 

1823. Bart L 

Upon perusing this part of the Philosophical Transactions, 
we find, with respect to several V>f the papers it contains, having 
already given such full reports of them as they were read before 
iho Si^ciety, that \ve have little more to do in the present analy- 
sis than to refer the reader to those reports ; correcti4g, how- 
ever, as ^ve proceed, a few slight inaccuracies in them, and 
supplying a few unavoidable omissions. 

I. The Croonian Lecture, — Microscopical Observations on the 
Suspcjision of' the Muscular Motions of the Vibrio Tritici, By 
Francis Bauer, Esq. FRS. FLS. and IIS. — (See Annals, N. S. 
V. OG.) 

This minute animal, the vibrio tritici,'’ Mr. Bauer informs 
us, is tlie immediate cause ot that destructive disease in wheat, 
knowm under the name of ear cockle, or purples, by farmers. 

On opening some of the diseased grains, I found their cavi- 
ties filled with mass of a white fibrous substance, apparently 
cemented together by a glutinous substance, and formed into^ 
balls, wdiich could easily beextfacted entire from the cavities ot 
the grains, and which, when immersed in water, instantly dis- 
solved, and displayed in the tield of the microscope, hundreds 
of perfectly organized extremely minute worms, all which, in less 
than a quarter of an hour, were in lively motion.’"* 

In order to ascertain how these animals are propagated, and ^ 
how they are introduced into the cavities of the young germens, 
the author selected some sound grains of wheat, and placed 
some portions of the mass of wormH in the grooves on the poste- 
rior sides of the grains, and planted them m the ground xtx the 
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mouth of October, 1807* Nearjy all the seeds came soon up, 
and I took from time to time,” he continues, some of the 
young plants for examination, but could not perceive any effect 
of the inoculation, till the month of March, 1808, when, in cafe- 
fully slitting open the short stalk of a young plant, I found three 
or four worms within it ; they were in every respect the same, 
but they were now about two-thirds larger, as well in length as 
in diameter. 

On the 5th of June, I found, for the first time, some of the 
worms, of different sizes, within the cavities of the young ger- 
mens ; and having, in the beginning of March, found some of 
them in an enlarged state in the stalk, I concluded that some of 
the original worms, with which I had inoculated the grains of 
seed, had got, during the germination of the grains, into the 
stalk, where theyjbecame mature, and laid their numerous eggs, 
some of which musfc be carried by the circulating sap into tlie 
cavities of the then forming young germens, in which the young 
worms extricate themselves from these eggs ; and finding their 
proper nourishment within the cavities of tlie germens, these 
young worms become of mature age, and lay their eggs within 
the cavities of these germens, which, at that period, nearly 
approach towards maturity ; and these newly laid eggs, I consi- 
der to be the beginning of the ,, third generation of the worms 
with which 1 had inoculated theigraius planted in the ground in 
October, 1807. 

Towards the end of June, the germens assumed various dis- 
torted forms, and began* to be tilled with eggs. I extracted 
carefully *the wJiole contents of one of the largest grains, and 
putting it int^j water in a watch-glass, I found, on examination 
under the microscope, seven large worms, all alive, bending and 
twisting in the water like so many small serpents.” • 

The largest worms are more of a yellowish-white colour than 
the young ones, and are not^so transparent; from the head, 
which is somev/hat rouiidisli, and furnished with a proboscis, as 
mentioned in our report of this lecture, they taper gradually oft' 
towards the tail, which is scarcely half the diameter of the mid- 
dle of their body, and ends in an obtuse claw-like point. 

The movements of these large worms are very faint and 
slow ; they are very seldom observed to unroll themselves 
entirely; they move their heads and tails faintly, but their pro- 
boscis they move constantly, extending and contracting it 
quickly ; and when in the act of discharging their eggs, they 
bead the tail-piece upwards with a very quick jerk, at tue pass- 
ing of ^very egg ; after having discharged all their eggs, th^ 
parent worms soon die, and in a few days they decay, and l‘all to 
‘ pieces almost at every joint. 

The eggs come out from the orifice in strings of five or six, 
adhering to ofte another at their ends, which then appear trua- 
Qated ; but, in water, they sooa separate, and assume a» ov^ 
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form, which, in its middle, is slightly contracted. These eggs con- 
sist of an extremely thin and transparent membrane, through 
which the young worm can be distinctly seen ; and, if atten- 
tively observed, it may be seen moving within this envelope*” 

The eggs, after the worms have quitted them, soon shrivel 
and decay, and it appears that they ultimately dissolve. 

The young worms are somewhat smaller and more trans- 
parent than those which are found in the more mature grains, 
but in a very short time after they have mixed with the others, 
they cannot be distinguished from them. Those which are 
found in the cavities of the mature grains, are nearly all of the 
same size ; they are from to ^ part of an inch in length, 
and diameter. They are milk white, 

semi-transparent ; and if viewed with the strongest magnifying 
power, appear annular, like the large worms, though no exter- 
nal indentations are observable ; they appear like fine glass 
tubes filled with water, and containing xhany air bubblefe in 
close succession, and of tlie same ztumber as the rings or 
joints in the old worms. At both extremities (one of which is 
more sharply pointed than the other), there are no such divi- 
sions or joints jierceptible. These extremities are each about 
one-eighth of the whole length of the worm ; the^y are perfectly 
tranyiarent, and a{)pear like solid glass. 

“ The latter end of July, the* diseased grains had almost all 
attained tlieir full size, and assumed a brownish tint; and 
about the fifth of August they were all of a dark brown colour, 
variously distorted, and as hard as, wood. The cavities of 
these grains were now completely filled with younj^ worms, 
and these worms were, in every respect, the same as those 
with which I had inoculated my first seed grains^; and tho’Se 
specimens were now more than twelve months old, and, conse- 
quently, the grains and the worms within them w^ere completely 
dry ; but after soaking them in water about an hour, the worms 
recovered their powers of moving, and were again as lively as 
those which were taken from the living plants. * 

The large worms, after they become dry, die, and never 
revive ; neither can the young worms wdthia the eggs be re- 
vived, if the eggs have been but for a moment dry before the 
worms have extricated themselves.” Mr. Bauer found that 
such worms as had been kept the shortest time in whter, reco- 
vered their motions soonest; *^*so that those>” he says, which 
had been examined in the. plain object-glass, where only a very 
small quantity of w^ater can be applied, which very soon eva- 
porates, almost every individual worm recovered in les.^ thiatfi a 
quarter of an hour ; and if the water is a second time suffered 
soon to evaporate, the experiment may be repeated matiy times . 
successfully with tlie same worms; but after the second or 
third repetition, if there is a suspension of a week or ten days 
at each interval, several worms do not fbvive, ato the ndmblef 
ojf these increases at every succeeding repetition^ If tJiis 
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periment be not repeated too soon or too frequently, the worms 
retain their reviviscent quality inuch longer ; the longest period 
of recovery, after a second suspension, 1 have hitherto ascer- 
tained, was eight months. 

If the worms are kept alive in water for a week or ten days, 
the experiment cannot be repeated so often, but the intervals 
of suspension may be prolonged considerably. 1 made the ex- 
periment very recently wdtii grains which were three years and ten 
days old, and dry. After extracting the worms from the grains, 
I kept them in water 35 days, and after they had again been 15 
days perfectly dry, 1 supplied them witli >vater, and in less 
than twelve hours’ soaking they were again, almost every indi- 
vidual, in as lively motion as if they had just been taken 
from fresh grains of the growing plant. T had the pleasure of 
showing these worms, in that state, to several Members of the 
Society, on the i^9th of September last ; after that day, 1 pre- 
served the same specimens 18 days, ])erfectly dry ; when, sup- 
plying them with water,* I found, in less than three liours, at 
least one-third of them in lively motion ; but the next morn- 
ing, after they had just been IG hours in water, they were all 
dead. If these worms are kept in a large glass, where the 
water cannot evaporate, the^y remain alive more than three 
months, but then they gradually die, and ))ecoine as straigiit as 
needles.” The glutinous subsitancc in which the worms are 
preserved must be secreted by ftiem, since in grains in wliich 
the worms and the fungi or siuul])alls exist, that portion of the 
cellular tissue of the young germens, where a worm has 
formed jts nest and la\a its eggs, is entirely pieserved ; whilst 
in those portions of the grains which are immediately in con- 
tact with thfe fungi, the cellular tissue entirely disa])pears, and 
the fungi are only enveloped by the external tunic of the young 
germen.” 

This lecture is illustrated with two engravings from microsco- 
pical drawings by the author; one representing the diseased 
wheat, and tlife other the worms themselves. 

11. On Metallic Titanium. By W, 11. Wollaston, Ml). 
VPRS, — (See Anuah^ v. (>7.) 

My attention,” Dr. Wollaston remarks, “ has been directed, 
by various friends, especially by Professor Buc.kland, wJio 
gave me the subject of my experiments, to certain very small 
cubes, having the lustre of burnished copper, that occasionally 
are found in the slag of the great iroij-works at Merthyr Tydvil, 
in Wales, which, from their hue, have, by some persons, been 
imagined to be pyritical. Their colour, however, is not truly 
that or'any sulphuret of iron that I have seen ; and tliough 
the form be cubic, it is not the striated cube of common iron- 
pyrites, which so often passes into the pentagonal dodecalie- 
dron, but similar to that of common salt ; for any marks, that 
are to be di^erned*on their surfaces, appear as indented 
squares instead of strim. 
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Their hardness also is totally different from that of pyrites, 
and is such as, when conibinect with the preceding characters, 
marks a substance wholly unknown to mineralopjists. By se- 
lecting a sharp angle of one of these cubes, 1 found tliat I 
could not only write upon the hardest steel, or upon crown 
glass, but could even visibly scratch a polished surface of agate 
on rock-crystal. 

Having broken out some of these crystals for experiment, 

I found them all apparently attracted by a magnet; but observ- 
ing that they had still small portions of slag adherent to them, 
they were next digested in muriatic acid, which, by dissolving 
the iron from their surfaces, soon freed them from their decep- 
tive appearance of magnetism. 

Before the blow-pipe they are utterly infusible. A con- 
tinued lieat oxidates tlieiu, and they become purple or red at 
the surface, according to the degree of oxidgj:ion, or depth to 
wliic.h it penetrates.” • 

We must here add to Dr. Wollastoii's statement resjiecting 
the purity of these cubes of titanium, as given in our report 
of this paper, that they contain no sulphur. 

Ill considering the properties which evince that they are in a 
iTU‘lallic state, Dr. W. observes, ^hat when the action of nitre 
upon them is ra})id, “ l»eat is evidently generated, as by the 
combustion of‘ other metals ; but as 1 acted upon them in their 
solid state, and did not pulverise them, I did not witness what 
could properly be called detonation, as described by Lampadius.” 

To the several metals with which Dr. Wollaston was unsuc- 
cessful in his endeavours to unite on^ of these cubes, as al- 
ready mentioned by us, we must now acid lead. The following 
jjartidilars form an appendix to this interesting pap'er. • 

Since the date of this communication, the liberality of 
Mr. Anthony* Hill, of Merthyr Tydvil, has supplied me with a 
larger cjuantity of the slag which formed tlie subject of my first 
experiments, and has enabled me to determine the specific 
gravity of metallic titanium to be 6’3. For this purpose, the 
vitreous part was fused with a mixture of borax and sub-carbo- 
luite of soda in about equal quantities, and was then dis- 
solved in muriatic atud, which also removed a quantity of me- 
tallic iron, and left tlic titanium freed from extraneous matter. 
Though great part of what was thus obtained from the interior 
of the slag was in a pulverulent state, the quantity, which 
amounted to 32 grains, ai^d displaced 6*04 of water, was suffi- 
cient to preclude any considerable error. 

‘‘ I have moreover learned that metallic cubes, similar to 
those which 1 have above described and examiimd, werb, more 
than 20 years shice, observed in a slag at the Clyde Iron^ 
Works in Scotland ; that a small quantity has also been met* 
with at the Low Moor Iron Works, near Bradford, in York- 
shire ; and at the Bidding Iron Works, near Alfrlt^n, in pei» 
byshire ; and that some good specimens have bfeen obtained 
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firoiH Pottty-pool, in Monmontli&hire ; but it does not appear 
that any one hai ascertained, or even suspected, the real na- 
ture of this shoigular product/^ 

III* On the JJifference of Structure between the Human Mem^ 
brana Tympani and that of the Miepkant. By Sir Everard 
Home, Bart* VPRS* — (See Annals , ir, 69.) 

The- full sound of the French horn, we find, produced the 
same effect upon the elephant at' Exeter 'Change, with the low 
notes ^of the piano-forte, as described in our report of this 
communication. 

We have already explained the difference of stnicture between 
the human menibrana tympani and that of the elephant, as here 
ijfescribed by Sir E. Home : his observations on that membrane 
in other quadrupeds are as follows ; they are illustrated, toge- 
ther with the immediate subjects of the paper, by engravings 
from drawings by Mr* Clift. 

The nearest api^roach I have met w ith among quadrupeds 
to this peculiarity in thf^ elephant, is in neat cattle : in them 
the membrane is more oval proportionably than in the ele- 
phant; it is -.]{»- of an inch long, broad. The handle of the 
malleus lies in the direction of the transverse diameter of the 
oval, and extends two-thirds of its length ; it is not, however, 
situated in the middle line of^ the oval, but so much nearer to 
the anterior side, that the fibres on that side are two-thirds 
shorter than those on the opposite. 

f In the deer, the membrane is of an oval form, whose 
transverse diameter is of an inch, the conjugate - 5 *^: the 
malletm^ has its handle hearer the middle line than in neat cat- 
tle, the anterior fibres are of an inch, the posterior of an 
inch long. ' 

In the horse, and hare, the handle of the malleus lies in 
the middle line, so that the fibres on the two sides are equal. 
In the hare the handle is more curved. 

In the cat, the fibres are nearly the same as in the horse. I 
mention this •'circumstance, since it leads to the conclu^^ion, 
that the whole of the feline kind have a similarly constructed 
organ. 

The effect of the high notes of the piano-forte upon the 
great lion in Exeter 'Change, only called his attention, which 
was very great. He remained silent and motionless ; but no 
sooner were the flat notes sounded, than he sprung up, endea- 
voured to break loose, lashed his* tail, and appeared to be 
enraged and furious, so much so as to alarm the female spec- 
tators. This was accompanied with the deepest yells, which 
ceasedVith the music." 

IV* Corrections applied to the Great Meridional Arc^ extend^ 
ingfrom latitude 8 ® 9' 38", 39, to latitude 18® 3' 23", 64, to re- 
iluce it to the Parliamentary Standard. By Lieut. CoL W. 
Lambton, FRS., &c. * 

Tbis short paper, it is probable, forms the last oommumca- 
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tion respecting the measurement* of an arc of th^' meridian in 
India, ever prepared for the ^entific world by its lamented 
author ; his decease took place, as we are informed by the 
Indian papers, on the 20th of January last, only eleven days after 
the present commuiiicationr.had been read before the Royal So- 
ciety. We shall, on this Account, be more particular in onr 
analysis of these “ Corrections,'^ than, under circumstances of 
less interest, we probably should have been. 

Col. Lambton first expresses his satisfaction at the results of 
Capt. Kater’s experiments in examining and comparing the dif 
ferent standard scales ; and his pleasure on finding that the 
Commissioners for considering the subject of w eights and mea- 
sures have adopted Mr. Bird's scale of 1760, as b^y that means 
there is now a universal standard of comparison, which applies 
to the French metre, and to all the measures used on the Con 
tiiient." From Capt. Rater’s results it appears,'^ the Col* 
continues ‘Hhatwilli respect to a measuremtfnt on the meridian, 
the degree depending on my brass scale»must be multiplied by 
,000018, and the product subtracted from the measure given 
by the scale, to reduce it to what it w’^ould have been, had it 
been measured by what is now the Parliamentary standard ; 
and the degree depending on Ramndeu's bar, by ,00007, and 
the product added to the measure given by the bar, to reduce 
it to the standard measure,” ♦ 

The arc wliicli Col. Lambton ifieasurcd, he next shows, de- 
pends on both these sttindards ; and he then gives in succession 
Its different sections, correcting them by the above footers as 
he proceeds. From these corrections we, have the degfl^li us 
follows : 

Fathoms. * • 

“ Tlie degree for latitude 9° 34' 44"= G0477-09-) 

for latitude 13 2 5.0 = G0490'31 > Indian, 

fur latitude 16 34 42 = 6051 1-65 J 

for latitude 47 30 .46 = 60779-00 French, 

ibr latitude 52 2 20 = 60824-2S English., 

for latitude 66 20 12 = 60955*00 Swedish. 

“ Then comjjuting from Eq. 3, page 41 8, in the Phil. Trans, 
for 1818, Part M., we shall have the ellipticity of the earth as 
follows : by the ^ 

Indian and brench, ’ ■nw.irT ? ttx.tj ’ Mean xT-f.'rs'j 

Indian and English, .j-xIt t. > •nnV.'OT 5 •jTrf.T'f* 

Indian and Swedish, .j-ot.w > wf.-r ? Tuv.TPi 5 -sTri-.-Tr; 

General Mean 

It is next shown, by means of a table compnted’from certain 
data given in the ‘paper, “ that the first degree in latitude 
9° 34' 44" by the measurement is 0-67 fathoms in defect ^ and 
that the degree in latitude 16° 34' 42*' (which may be taken for 
16° 34' 44") by the measurement is 3-21 fathoms 

New Series, y Oh. \i, ' Q' , "> 
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'■:ioi-‘-ike quacmi^^ arc of Ae elliptic tnend^, Ae author then 
' ’NfadaoeSf »h «w t- fS9B60‘17 fathooiie is the Tneasure of the degree oa 
^^Aff equatorial circle; aii^Aat 54677id6 faAoms is the. length 

of theeiQftdrantal aro^l^ch, reduced, to inches", and multiplied 
by lOjOOOOOQ^e get 39'3677 inches for Ae metre at 
erature of 62®, which falls short of the French metre by 
[fches, when reduced to the same temperature.” 

. ^ --is conclusion is very satisfactory, and I hope that equal 
'OinSeess will attend my operations to the northward. I have 
"“eJrAdy measured another section, which extends to latitude 
lil* 6', having just returned from finishing it ; and when all the 
fii^ccssary calculations and corrections are made, I shall draw out 
an account of the whole, and forward it to the Royal Society at 
a future period. The celestial avc has been determined by seven 
atars, but there api’e many now out of my reach which I observed 
in the beginning. * 

It may be satisfactory to the mathematicians in Europe to 
know^ that I am now advancing through Hindoostan ; and from 
what I can learn from the difierent public authorities, I do not 
apprehend any difficulty. They are all inviting in their letters, 
and all seem desirous that I ohould go through their respective 
distrietB. If my present arc be continued direct, it will pass 
iiiton^h Bopaul, and near Serijnje, where I shall have again to 
'Idbaeire the stars, and measure a base ; and if Scindiah^s country 
be in a ejuiet state, my meridian will pass through Gualior, his 
^ end my sixth section will terminate near Agra, on the 
have made* up my mind to execute all this if I live, 
in^ie to have that now of health and spirits which have 
^attended me. The result of such an extensive measure- 
interesting to scientific men; and I shall exert 
' ^laay endeavours in doing justice to the work, and in giving a 
' faithful account of the operations.'' 

. In concluding our notice of this paper, we cannot but express 
bnr earnest nope that some fully qualified person may speedily 
' be appointed to continue Col. Lambton's operations, as well in 
' ;:th0 measurement of the arc, as in the extension from it of a 
■ general survey of the country; the latter undertallin^ we believe, 
fehd already been commenced by Col. Lambton, and the present 
of our knowledge respecting the geography of Hindostaii 
iinperfously requires its prosecution. 

V. O/i the Changes which have taken Place in the Declination 
of the principal fixed Stars ; 

Vh, Appendix to the preceding Paper on the Changes which 
imjpear to have taken place in the Declination of some of the fixed 
and 

On the Parallax of a hyrw. By John Pond, Esq. 
;J^Ofioniei: Hoyal, FRS. 

account of these important papers 
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woiiid 6c<^upy % far greafc^lpace than 
detdita to the sul^ect : vi9e^4a^t^ therefore, . 
in this place, to the concliisiOa^of the pap^ oa thaj^pl^M^ of 
u Lyrse ; the difference between ^l^ch and that ^ 7 
Mr, Pond finds, is al^i^utely a qiiwtity too sinall |o 
sured, or it is zero ; add his obsei^ilons indicate, in 
decided manner, that the actual parattax of the former star 
not exceed a very small fraction of a second, ^ ’ ' - 

Notwithstanding the importance of these invedtl^tions t0 
the history of astronomy, and to our forming a correct no^on of 
the system of the universe, yet our decision ultimately turns 
upon so very small a quantity, that our having reduc^ the 
inquiry to these narrow limits, rather tends to show the 
tion of each instrument [of Greenwich, and of Dublin}, than the 
defect of either.*^ 


On former occasions, I considered the ^^question of paraHex 
in the particular case of a Lynn as unddbided, and as perfectly 
open to future investigation ; but th€f observations of the present 
year have produced, on my mind, a conviction approac^og tdr 
moral certainty. The history of annual parallax appears to me 
to be this : in proportion as instruments have been imperfect in: 
their construction, they have misled observers into the belief of 
the existence of sensible parallax. This has happened in It^y 
to astronomers of the very fipit reputation. The Dublin instru- 
ment is superior to any of a similar construction on the Conti- 
nent ; and, accordingly, it shows a much less parallax than the 
Italian astronomers imagined they^^had detected, . jjQon odjying 
that I have established, beyond a doubt, that 
instrument approaches still nearer to perfection, J1 
no other conclusion than that this is the reason why i 
no parallax at aJ ) ^ • 
VIII. Observations on the Heights of Places in the Trigo^tmt^. 
trical Survet/ of Great Britain^ and upon the latitude if Arb^ty ' 
Hill. By B. Bevan, Esq. : Communicated |^y Sir 
Bart. PRS. j, . . 


By means of levelling to the canals, &c. Mr. Bevan feunjlthe ' 
country to the north of Arbury Hill suddenly to fall about! 400^ 
feet, and continue at this depressed state for nine or ten laiW* 
Thi$ defect of matter, he observes, was a strong ground foT^‘ 
supposing a deflection of the plumb-line to the 80uthwar4^;*^ and' > 
by calculating the latitude of Arbury station, from the j^tude " , 
of Blenheim, as determined by previous obseK^ation, independm^ 
of any a*fetronomical observation made at Arbury, he fotind H 
be 62^ 13" 23", or five seconds less than Was shown by.ljle, smnilii 
sector. For the calculation by which this discrepancy 
duced, and for*the other subjects of the paper, we must 
read^ to the original. B* 

( Jb ht , 

^ ■ •' 


^ [SspT. 

^ Akticlk XIV. * 

'Proceedings of Philosophical Societies. 

GEOLOGICAL SOCIETY. 

Jjme 20. — A paper was read, containing a Description of a 
Section of the Cr£^ Strata at Bramerton, near Norwich. By 
RichaVd Taylor, Esq.: communicated by John Taylor, Esq. 
Treas« GS. 

1[*his paper was accompanied by a sketch of the crag beds at 
3B||ainerton, resting upon the upper chalk, and a table was sub- 
joined containing the respective thicknesses of the series of 
beds, with a list of such organic substances as belong to each, 

A paper was also, read, on the Geology of Rio de Janeiro, 
By Alexander Caldcleitgh, Esq. MGS. 

The mountains in the neighbourhood of Rio de Janeiro are for 
the most'part composed of gneiss intersected by granite veins. 

A siliceous stalactite was observed by tlie author to form in 
this diigtrict from the overhanging masses of gneiss, specimens 
of which were presented to the Society. 

As the absence of hot springs makes the occurrence of these 
stalactites of very considerable intfresl, Mr. Caldcleugh offers 
the following hypothesis to explain their formation ; the water 
which in Brazil constantly trickles down the bare sides of the 
bills, often reaches a teinpprature as high as 140^ or 150° of 
Fahr. ThiR warm water descending on decomposing strata of 
grteiss, such as is the case with that from which these specimens 
are t^ken, seizes the potash of the felspar, and then acts upon 
the quartz, and forms a siliceous stalactite. Some of the hot 
springs or geysers of Iceland do not reach the boiling*point, and 
perhaps* the quantity of silex dissolved, the inverse of what is 
shown to be the case with carbonate of lime, may, in a great 
measure, depend "bn the temperature of the alkaline solvent. 

Ju/ie 27. — A paper was read, entitled, Observations on the 
Quartz Rock Mountains of the West of Scotland and North of 
Ireland, more particularly those of Jura, with an Account of the 
ancient Beaches and Trap Dykes of that Island, accompanied 
by a Plan and Sections.’^ 

The quartz rock is traced in a ’succession of districts from 
Lerwick, in Shetland, to the county of Donegal, in Ireland ; and 
in Jura the thickness of the mass is estimated at 10,260 feet. 
Tlie similarity and singularity of form assumed bv quartz rock 
mountamsiiii districts reiQote from each other is deduced from 
the construction and material of the thountaia mass 

by powerful aqueous currents. Quartz rock is of 
griimi^nt in the county of Donegal, where, in one instance, 



1823.] Sdentifc hdeiUgencL S20 

itTests immediately on grange, and at the Mu^lttih fountain 
contains a bed of pure suiceous sand of considerable thiokness. 

The author proceeds to notice the ancient beachei of Jura 
which appear hitherto to have escaped observation^ these occur 
on both shores of Loch Tarbert, and are disposed in six or seven 
terraces rising regularly from the present shore, above which the 
highest is elevated about 40 feet ; the breadth occupied by these 
beaches, in some instances, amounts to three- fourths of a mile, 
and their line or extent has been traced eight or ten miles. 

The author concludes with a description of, and remarks on, 
the trap dykes of Jura ; these arc extremely numerous, and 
remarkable for preserving courses nearly parallel to each other, and 
nearly in the line of dip of the quartz rock which they travel^, 
which gives occasion for ofiering some reasons to account for 
that particular disposition. 


Article XV, 

SCIENTIFIC I NTI=:LLTC ENCE, AND NOTICES OF SUBJECTS 
CONNECTKn ^VITH SCIEN-CE. 

1. Compositjon (yf MorjjJiia, 

From the experiments of M, Cussy, it appears that morphia is com- 
posed of 

* v--* » 


Carbon. 


69 0 

Ar.ote. . . . T . 

« 

• • • . . 4*5 

Hydrogen 

* 

. . . . . 6*5 

Oxygen 


20:0 



100*0 


(Journal dc Pharmacie, viii. 590.) 

IL Corrections for* Moisture in Gases, 

The following observations and formulae are taken from the last 
edition of Dr. Henry’s Elements of Chemistry, vol. i. p. 25 

Anotlier correction, which it is often necessary to make in taking 
the weight of gases, is for the quantity of aqueous vapour diffused 
through them. It is obvious that all gases, which are speciUcidly 
heavier than atjueous vapour, must have their spccihe gravity ditai* 
nished by admixture with steam ; and, on the contrary, all g^es that 
are specifically lighter th^n steam must have their speci^^ gravity 
increased by that admixture. For the following formulae. I am indebted 
to Mr. Dalton, who has obligingly stated them at my request. 

“ At ordinary temperatures, the tension or elasticity of aqueous 
vapour varies from l-lOOth to l-50th of the whole atmospheric pres- 
sure ; in the present case it is supposed to be a given quantity. The 
specific gravity of pure steam compiqred with that of common air, undiap 
like circumstances of temperature and pressure, is, according to 
Lussac, as 0*620 to 1 . 

Let a 9B weight of 100 cubic inches of dry Obmmon mr, at the 
pressure 30 inches and teraperatur# 60® Fahr. ; ^ sfe arty variable . 
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■lire atmmpberle and/ ss pressure or tensiiHi of Tapour ii &>7 
mokt gas. Then the followmg formulse will be found useful in oScu- 
laUng the volumeSt weights, and specific gravities, ^ dry and moist 
gases ; putting M for the volume of moist gas ; D for that of dry gas ; 
and V lor that of vapour, all of the same pressure and temperature. 

1. M « D V. ' 


>2. 5^M=D. 

P 

3. f- M ai V. 
f 


4. M 


— ^ 
^ p -f ^ / ' 




** If we wish to infer the specific gravity of any dry gas from the 
observed specific gravity or weight of the same mixed with vapour, it 
will be convenient to expound f by that particular value which corre- 
sponds with fl, namely 30 inches of mercury ; and let s the specific 
gravity of the dry gas, end tv = the observed weight of 100 cubic 
mehes of the moist gas. 

Then we shall have tlie following, viz, 

30 — f f 

5. ^ ~ X ’620 a = UK 


6. s= ■ f.? - (to - ~ X *620 a,) 

ao-/a \ P * f 

Lxemplifiiifit ions* 

1. 98 voL drj'’ air -f 2 vol. vapour = 300 vol, of moist air. 

2. Given p = 30, jT = ’5, and M = 100. 

TljeniJl/ , M s= D, the dry air, =: OS j. 
p * * 


3^ And ~ V, the vapour, = 

4. Given D = 100, p = 30, y* = *4. 
Then — sjrr — = 101*35, the moist air. 


Given = %p^^ 30, y = *3. ♦ 

SO X 2 

Then =s 200, the moist air. 

5. Lety = '5, s = 1*111, a = 30*5, p = 29'5, 

Then — 1*111 x 30*5 4- X *62 x 30*5=: 33*64 = which 
gives the specific gravity 1*103. 

6. Let y o, and/? as above, and to = 2*5, corresponding to specific 

ipravity 0*8197. ‘ 

(2-5 - '62 X 305) = -07266. 

The above formulae apply equally well if V be permanent; gas, or 
any other vapour beside that of water, the specific gitivity of the gas or 
vapour being substituted instead of *620 that of steam.'" 


^ It If may to see that V, in this and the ^er cases, mostly will denote a virtual vo« 
, lume only ; or such as would result, if the Vigour wet^ cpndeiisibXe lihti a gas, vHhout 
i^to a liqufd. 
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tenifotm ^ 'p$phoriH are also found in a clay subordinate to the lias of 
Amberg/* * ^ 

The structure of the secondary formations of the Alps has puiadod 
many geologists ; yet the means of cutting the Gordian knot have been 
given by Escher, De Buch, Mohs, Lupin, Uttinger, Pantz, Keferstein* 
Ac. The writings of these excellent geologists, togetlier withT the judi- 
ciously managed travels of Mr. Bucl^Iand, have enabled us at last to 
acquire a distinct view of this part of the alpine regions. It would be 
quite useless for me to relate my own observations in this place, .were 
f not of an opinion different from that of Prof. Buckland upon the 
newer deposits of the Alps/* 

Upon the old red sandstone r6sts the ^eat alpine calcareous tracts 
which belongs to the zechstein or magnesian limestone; it is in great 
part a magnesian limestone, which presents some varieties of rocks, 
one of which is rather compact, another somewhat granular, while an- 
other is fetid, and some, particularly those in the upper part of the 
formation, are porous, or present the structure of the rauchwacke 
(Eisenertz). In its lower parts there arc vast deposits of lead and zinc, 
in the form of small veins ; bitianen is found litre and there in it ; in 
some places mercury has been collected, which could only comefi;om 
some bituminous part of this formation, and here and there are found 
columns porphyry, (Hiedeberg, Geisalp.) This grey, or yellowish, 
or whitish limestone, forms very high hills of at least 7000 or 9000 feet, 
and its masses very rarely show any traces of stratification. Petrifac- 
tions are exceedingly rare in it. It is ^he hochgcbirgcskalk of Escher 
and Uttinger, and a part of the alpine limestone of Humboldt, Freisle- 
ben, De Buch, See. It is impossible to confound it with any other 
limestone deposit, for it has not the slaty structure of the transition 
limestone, nor the petrifactions of the shell liiuestone (muschelkalk), 
and, besides, it lies everywhere under the variegated sandstone and 
salt-formation. This lastjbrmation presents, in the Alps, ^ glsewhere, 
two masses, an arenaceous and a marly. The first is wmposed of 
alternations of greywacke-like micaceous sandstone, seldom very 
coarse, with marls which are of a greyish, brownish, or yellowish 
colour; in short, not red like the variegated sandstone of Germany, 
because in the northern part of the Alps there have been no porphy- 
ries, to give them the necessary supply of hydrated ox^de of iron. 
These rocks are placed above, and sometimes also below the marly 
masses, which consist of alternations of various marls, more or less in- 
durated, and of a brown, reddish-brown, blackish, greyish, or greenish 
colour: they contain gypsum and rock-salt. Petrifactions are not 
seen in this formation, but there arc many vegetable remains, often of 
marine plants (Kahlcnberg). This formation, which is distinctly strati- 
fied in thin layers, lies betw’cen the magnesian limestone and the shell 
limestone (muschelkalk) ; and, as elsewhere, the upper part of it often 
alternates with indurated marl or limestone, or even with limestone 
identical with the shell limestone (muschelkalk), and with flinty con- 
cretions. Thus, at Ischel, the marly mass lies between tKe shell lime- 
stone (muschelkalk) a?»d a series of marly and calcareous beds ; between 
Klostcrnenberg, neaiWienna, and Nussdorf, the undulated beds of the 
deposit contain many limestones, which are here and there traversed 
. by minute ferruginous veins, like the reniforn\ marble of Florence. 
After this sborf description, I imagu^ no one can any longer doubt 



236 Scientific Intelligence^ 

the identity of this deposit with the red marl. This form%B& fills up 
the valleys of the Alps, and forms only in the east^h part, and in the 
Carpathians^ most extensive ranges of hills, like the Spessart. It is 
the gr^s houiller of Beudant, and of my former no emoir/’— (Memoirs of 
Wernerian Society, vol. iv. Part I.) ^ 

As this deposit lies upon a very irregular surface, it forms, as 
elsewhere, many undulations, and affords the first origin of the undu- 
lated stratification of the hills of shell limestone (mttschelkalk), which 
overlie this formation. I'he alpine shell limestone (mnsclielkalk) is a 
compact limestone, of a whitish, greyish, yellowish, brownish, and 
rarely blackish or reddish colour. It contains imbedded flinty concre- 
tions, and is traversed by many small veins of calcareous spar, which 
are generally totally different from those of the transition limestone, 
and the thin numerous veins of the magnesian limestone, in short, are 
analogous to those of the shell limestone (muschelkalk). These rocks, 
which are in some few instances of a particular granular or - oolitic 
structure (roggensjein), afford marbles intermediate between the mar- 
bles of the transition limestone, and those of the lias or Jura limestone. 
They contain many of fhe same fossils, as the shell limestone (muschel- 
kalk) of the north of Germany, ammonites, modiola socialis, nau- 
tili, strombites, turbinites, fragments of echini, madrepores, tubipores, 
alcyons, &c. They form very high hills, composed of thin beds always 
stratified, which affords a goqd test to distinguish this limestpne from 
the magnesian, upon which it often lies in patches or hills. It abounds 
around the salt district, in Austria, Switzerland, Daiiphine; in short, 
it is a part of the alpine liincstofie of authors. 

After this description, I need only add, that I see nothing in it of 
the character of the lias or Jura limestone, as Mr. Buckland calls this 
deposit. Its intimate connexion with the salt formation, its situation, 
its petrifactions, its nature, all show" that it is the shellJimestone form- 
ation (Dn»tB^elkalk), so long neglected, and which now seems to 
occupy so conspicuous a place in nature. It is probable, that even a 
great part of the limestone lying upon the Maciguo, or variegated 
sandstone of the ISTiddle Appennines, belongs to the shell limestone 
(muschelkalk), and not to the Jura limestone. Yet, in contradicting 
in this manner so intelligent an observer as Buckland, 1 do not, by any 
means, consider it impossible that some patches of the Jura formation 
may be situated near, or upon the Alps, in some parts ; but in Germany 
I do not know of any facts which ^ow the probability of this state- 
ment, afid so long as Mr. Buckland is w ithout a clear idea of the shell 
limestone (muschelkalk), and of its difference from the lias, at least in 
Germany and France, he will probably hesitate as to the accuracy of 
my observations. His chief arguments are derived from the petrifac- 
tions; but is it not very natural that the same tcrebratulae, or some 
other similar petrifaetions, may exist both in the shell-limestone (mus- 
chelkalk), and lias ? and Until he show me in the alpine shell-limestone 
(mu^chelkaljc), the gryphites, the icthyosauri, the plagiostomata, and 
show that it is unconnected with the salt deposit, 1 cannot adopt his 
ideas> whi^ seem to me inconsistent with natu|^” 
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Article XVI. 

NEW SCIENTIFIC BOOKS. 

PTtEPARtNQ FOR PUBLICATION. 

A new Edition of Bertbollet on Dyeing, with Notes and Illustra- 
tions. By Dr. A. Ure. 2 Vols. 8vo. 

Lectures on the General Structure of the Human Body, and on the 
Anatomy and Functions of the Skin. 8vo, 

A. B. Lambert, Esq. FllS. &c. is preparing a Supplement to his 
splendid work ^n the Natural History of Pines. With Engravings. 
Folio. 

JUST PUBLISH ED, 

On the Stratification of Alluvial Deposits, and the Crystallization of 
calcareous Stalactites. In a Letter to Dr. John Mtcculloch. By 
H. U. Oswald. 8vo. 1,?. OV/. # 

A Treatise on the Medicinal Leach, including its Medical Natural 
History, with a full Account ofits very singular Anatomical Structure, 
d:c. By J. U. Johnson, MD. FllS. FLS. 8vo. 8 a‘. 

A Guide to the Giant’s Causeway and North-east Coast^of the 
County of Antrim, containing an Account of the Geological Structure 
of liasaltic Stratification. By the llev.*G. N. Wright. WithjMap 
and Plates. Iloyal 18mo. 

Mr, G. B. Sowerby\s Genera of lleci^ht and Fossils Shells : Nos. IG, 
17> and 18; containing the following Genera; — IJnio, 2 Plates; Conus, 
2 Plates; Hyria; Caiceola; (ypra*a, 2 Plates; Anodon, 2 Plates; 
Lima; Nucula; Anomia ; Kicinula ; Corbuiq; Pyrgonia; Creusia; 
Trigoniu. , % 

Memoires de la Societe dTlistoire Naturelle de Paris. Tome Pre- 
mier. Ire Parlie. Paris, Boudoin Freres, 1823. 4to. 15si* 


Article X\1I. ^ 

NEW PATENTS. 

T. W. Stansfield, Leeds, worsted manufacturer; II. Briggs, Luddeti* 
denfoot, Halifax, worsted manufacturer ; W. Iliehard, Leeds, engineer; 
and W, Barraclaugh, Burley, Leeds, worsted manufacturer; for their 
improvements in the construction of looms for weaving fabrics com- 
posed wholly, or in part, of woollen, worsted, cotton, linen, silk, or 
Ollier materials, and in the machiI^cry and implemeots for, and methods 
of working tlie same. — July 5. 

G. Clynier, Finsbury-street, Finsbury-squarc, mechanic, for certain 
improvements in agricultural ploughs. — July 5. 

J. Fisher, of Great -Bridge, Westbromvvich, Staffordshire, iron- 
founder, and J. Hortor^the younger, of the same place, manufacturers 
of steam boilers, for improvements in the construction of boilers for 
steam engines, and other purposes where steam is i;equircd. — July 8. ^ 
S, Fairbanks, of the United States of America, but now residing in 
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Norfolk-street, Strand, merdiant, for certain imprfeyi 
struction oflo^s and other fastenings.— July 10.^“ ^ 

J, L. Bradbury,, Manchester, calico-printer, foiMproveinefflfe in tl^' 
art of printing, painting, or staining silk cottoa^f, woollen, and oth^r ’ 
cloths, and paper, parchment, vellum, leather, and other substances, 
by means of blocks or surface painting. — July 15, 

B. Gill, Birmingham, merchant, for certain improvements in the^ 
construction of saws, cleavers, straw-knives, and all kinds ofimplementl^ 
tliat require or admit of metallic hacks. — July 15. 

Sir 1 . Coffin, Bart. Pall-mall, Middlesex, for a certain method or 
methods of catching or taking mackarel and other fish.— July 1.5. 

W. Palmer, Lothbury, paper-hanger, for his improvements in ma«> 
chinery applicable to printing on calico, or other woven fabrics con^f 
posed wholly or in part of cotton, linen, wool, or silk. — July 5. 

W. H. Horocks, Portwood within Brimington, Cheshire, cotton 
manufacturer, for certain methods applicable to preparing, cleaning, 
dressing, and Ijeaming silk warps, and also applicable to beaming other 
warps. — July ^2if, • 

11. Gill, Barrowdoyn, Rutlandshire, fell monger and parchment 
manufacturer, for his method of preparing, dressing, and. dyeing sheep- 
skins and lambskins with the wool on for rugs, carriages, rooms, and 
other purposes. — July 24*. 

W. Jeaks, Great Russell -street, Bloomsbury, for his apparatus for 
regulating the supply of wabor in steam-boilers, and other vessels for 
containing water or otiicr liquids. — .luly 2i. 

W. Davis, Bourne, GloucesCi rshire, and Leeds, Yorkshire, engineer, 
for certain improvements in machinery for shearing and dressing 
woollen and other cloths. — July 24. 


H. Smart, Berner’s-street, piano-forte manufacturer, for certain irn- 
pro^ments in the construction of piauo-forles. — July 24. 

M. Turner, and L. Angell, both of Whitehaven, soap-boilers, for 
their prdfeess to be used in the bleaching of linen, or cotton yarn, or 
cloth. — July 24. 

J. Jackson, Nottingham, gun-maker, for certain improvements in the 
locks used for the discharge of guns and other fire-arms upon the deto- 
nating principle. — July 29. 

J. Bowqr, Hunslet, Leeds* oil of vitriol manufacturer, and J. Bland, 
Hunslet, Leeds, steam-engine manufacturer, for their improvements 
in such steam-engines as condense out of the cylinder, by w^hich im- 
provement the air-pump is rcnderedlknnecessary. — July .SI. 

J. Bainbridge, Bread-street, Cheapside, merchant, for certain im- 
provements upon machines for cutting, cropping, or shearing wx>oi, or 
fur from skins ; also for cropping or shearing woollen, silk, cotton, or 
other cloths and velvets, and also for the purpose of shaving pelts or 
skins. — July 31. 

L. J. Pouchee, King-street, Covcht-garden, type-founder, for cer- 
tain apparatus to be employed in the casting of metal types.— Aug. 5. 

R. Dickinson, Park-street, Southwark, for his improvement in addi- 
tion the shoeing or stopping and treatment jaf horses’ feet.— Aug. 5. 

^^.^^Jlarron, WelTs-street, St. Mary-ie-bone, #enetian-b}ind manufac- 
and J. Wilson, Welbeck-street, Mary-le-bone, upholsterer, for 
|p|imin improvements in the construction and manufacturing of window 
?|^ds*— Aiig. 11. • 
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Article XVIII. 

METEOROLOGICAL TABLE. 
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BjlMARKS. 


.7 I <!howerv. 2. Caftudy, and fine. 

5^. ^ 

rrcir-'i "»■ 

« L«-. ■«. M"7- >’• 

^ ^ „ m • some tliaader showers aftctwsr.ls, with 

30, 31. Fine. •■ 


S, Fine. 4. Showery. 
A very heavy shower of 
9, la Fine. 11. Fine: 

Cloudy; slight showers. 
Fine. 18, 19. Showery, 
heavy rain with thunder 
lightning. 24. Cloudy. 
Cloudy. 29. Overcast. 


RESUI/l’S. 


Wind*; 




s Mean lieiglit 

For the month. 

^ For the lunar i)erioa, ending the 3 

^ For the lunar period, ending the 30th. ..... 

For 13 days, ending the F2th (moon hOrtli) 
For 14 days, ending the 2Gth Ommi soutli) 


29-015 inches. 

S0'0()4 

29-910 
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Article I. 

Some Account of a scarce and ^curious Alchemical Worh^ 
Michael Maier, By tlie IUjv. J, J. Conybeare, MGS. 

(To the Editor of the Annals of PJiiloso2)hi/.) 

DEAR SIR, 

As yo\i did not think the account of feiringuccio^B Pirotechnia 
unworthy of udniission into your journal, you may, jierhapc^JLke... 
disposed, on the s'din^ principle, to spare a few pages to th3 
analysis of another e-aJly work, in its own line not less curious 
and interesting. For there is always, unless I am much mis- 
taken, an interest, and that a strong one, in tracing the history 
of arts and scienct* even'where ib exhibits most strikingly the 
aberration and misuse of human intellect and industry. 

Believe me, dear Sir, most sincerely yours, 

# J. J. Conybeare, 

Sj/mhola Aurea Mensce Duodccim Naiionum. A^tthore Michaele 

Maiero Com. Imp. Cons. Nob. MD. &c, Francofurti, 1G17. 

Small 4to. pp. 021. , 

Maieu is termed by Beckman (unless my recoBection be 
incorrect), the most learned alchemist of his age; nnd of%aM the 
alchemical works Jnto which I have been occasiondly led to ,, 
search, this appears the best calculated to afford the curioun • 
reader an insight into the history of that art, and of th6 argu- 
ments by which it was usually attacke^d and defended. It has 

New Series, voi.. vi. r 
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the additional merit of being more intelligible and more enter- 
taining than most books of the kame class. 

According to the taste of his day, Maier has thrown his 
defence of alchemy into the form of an allegorical narrative. 
The virgin Chemia having been grossly and ialsely slandered 
by some adversary whom he names P 3 '^rgopolynices, summons 
to her defence twelve worthies, of as many countries, who 
assemble in solemn council round the Golden or Philosophic 
Table. In agreement with the number of these sages, the work 
is divided into twelve books or parts, each constructed pretty 
much upon the same plan. In each, an account is first given of 
the hero who acts as its Coryphaeus ; this is followed by brief 
notices of such among his countrymen as have been eminent in 
the same mysterious art ; and usually by some desultory remarks 
as to the natural and other peculiarities of the country wdiich 
produced them. •Lastly, Pyrgopoljmices is introduced making a 
syllogistic attack upbn some one or more leading points of alche- 
mical doctrine, which ms readily answered by the aforesaid 
Cc^phaeus with all due etiquette of major ^ minor, ^ 

The first character thus brought upon the stage is Hermes 
Trismegistus, whose pretensions to this eminence can hardly be 
unknown to any of your cheviical readers. Maier determines 
seriously that Hermes lived 2000 years before the Christian era, 
appears to acquiesce in the i^puiiousness of such decidedly 
Alchemical works as passed under his name, and rests his claim 
to the title of Prorex Chemiae on a forced interpretation of some 
passages in the Pimander and Asclepiiis, theosophical tracts 
fathered upon Hermes by the forgers of the Alexandrian school, 

, and in two^hort tracts, the Smaragdine Table, and the Tracta- 
fus 7 Capitulorum, of more dubious origin and signification. 
Under this view, he of course regards the mythology and hiero- 
glyphics of Egypt as concealing the arcana of the Hermetic art. 
This opinion, however, is reasonable in comparison with one 
which he states to have been' entertained by some of his con- 
temporaries, ** that the whole Scripture, both of the Old and 
New Testament, is nothing more than a body of chemical alle- 
gories.” This Maier, who does not appear to have been deficient 
in piety, deservedly reprobates. The earliest authority which, 
witn ail his research and erudition, he can produce for the che- 
mical learning of the Egyptians, is the assertion of Paulus Dia- 
conus (a writer of the eighth century), that Diocletian burnt the 
library of Alexandria in order to prevent the Egyptians from 
becoming learned in the art of producing at will those precious 
^^etals vmlch. might be employed as the sinews of war against 
himself. He misquotes Orosius as an evidence to the same 
. purpose. It is needless to say, that as far as* chemistry is con- 
cerned, the story is evidently a fiction. He attempts to press 
Tacitus iuto the same service, on the presumption that the 
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Phoenix mentioned Ann. 1. 6, is-an allegorical representation of 
the Philosopher’s Stone. 

To Hermes, Maier gives for assessors nearly all the early 
Egyptian kings, Adfar, the Alexandrian, and Calid, the Saracen* 
Of these, he affirms that the immensity of their works, and the 
hieroglyphic remains of Egypt, prove more plainly than the sun 
at mid-day that they were great alchemists. Among those who 
received immediately from Egypt the doctrine of the adepts, 
were the Phceniciaiis (Cadmus was an alchemist, and the Hydra 
the dragon of his art), the Colchians (witness the golden fleece), 
the Phrygians (he seems to insinuate that the war of Troy is 
chemic^ allegory), and the Euniolpidse of Eleusis, But, he 
proceeds, it is asked, If chemistry be of such antiquity, and if 
Its secrets have been in the possession of so many persons fronx 
the earliest ages, whence is itthat they yet remain secrets.” For 
this natural question, he has no better answer than that of all 
his brethren, that they who had the gift were under a moral 
obligation to perpetuate their knowledge only under the veil of 
symbols and allegories, penetrable by those alone whom heaven 
should see worthy of such a privilege.” In the train of the 
Egyptians follow the Gymnosophists of -Ethiophia, the Magi of 
Persia, and the Bramins of India. He quotes from the life of 
Apollonius, a passage, which renders it not altogether improbable 
that in the age of Pliilostratus, somewhat of alchemical quackery 
had already begun to mix itself with the speculations of the 
mystic and Theurgic philosophy. Jarchas, the Bramin, con- 
versed, he says, w^ith Apollonius, among other things, concern- 
ing the ^ 

Pyrgopolyiuces now begins his attack. No species,” he* 
asserts, is changeable into another species. But gold, copper, 
lead, &c. are Species per ergo, they are not comnmtable 
inter .se. The answer which one would anticipate at the present 
day is, that the determination of the species must be matter of 
experiment, and that if copper, e. g. be an impure of adulterated 
gold, it is not a species per se. The answer of Hermes, however, 
is, that one species does actually pass into another, e. g. a 
specific egg into a specific chicken, a seed into a &c. 

liut his strong proof (or battering ram, as he terms it), is the 
evidence of all persons concerned in metallurgy in favour of the 
natural transmutation of metallic Species. 

Chap. II. Hebrews. — This.class is led by Miriam, or Maria, . 
whom Maier believes to have been the same with the sister of 
Moses, chiefly because Moses himself was skilled ip the ^rts of 
the Egyptians, and because operations regjjiring a certain degree 
of chemical knowledge are mentioned in the books of Exodus 
and Leviticus. The writings ascribed to this Miriam are next . 
quoted as alluding to the Vas Hermetis (the same, according 
to Maier, with the fiery cup of the Brahiin^ mentioned by Phi- 
lostratus.) says Miriam, quod Stoici occult averunt*" 

11 2 » 
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I have not the means of referring to the original tract, but from 
this mention of the Stoics, should apprehend it to be, if not 
among the earliest alchemical forgeries, subsequent to the 
revival of literature.’*^ To what particular notion of the Stoics 
the author refers, I am not aware ; the passage, however, if the 
tract be of any antiquity, is a curious one. Other Hebrews are 
enumerated as eminent in the art, among whom Solomon, as 
might be supposed, is not overlooked ; somewhat less plausible 
is the insertion (on the authority of Avicenna, Vincent of Beau- 
vais, and the Perce Ecclesiasticce) of vSt. John the Evangelist. 
The notion seems to have had its rise in the misconception of a 
legend which represents St. John as having converted stones 
into gems, and wood into gold, for some eleemosynary purpose. 
This section is, lor the most part, very dull and uninteresting. 
1 will add nothing more, therefore, than a specimen of the argu- 
ments with which it concludes. 'Jo that which is perfect (says 
the adversary), nothiup^ can he added ; hut the inferior metals^ as 
lead, At. are perf ect, therefore nothing can he added to themj^ It is 
answered that that which is natural! p perfect in its kind may be 
yet further ])erfected by art, as corn which is perfect in se is yet 
further perfected by being n\\idc into bread, &c. 

Book III, Greeks, — I'hese arc lieacled by Democritus the 
Abderite, for whose existeiiciYjdiilosophy, and merriment, sulfi- 
cieiit authority is given; for his alchemy, that of Pse.llus and 
Picus Mirandulce. Maier hints that the atomic theory might 
still have its supporters,, iftlie Aristotelians did not cry it down, 
but objects strongly to the notion of a plurality of worlds. The 
of Grech alchemists includes Orpheus, Homer, the 
authors of the mysteries, and even of the Olympic and other 
games, Pythagoras, and nearly all the Cireek physiologists ; 
among the rest, Euclid, and Seneca^ Hamech, and Ahnoazal, the 
7naster of Plato, Apollonius of Tyana is made, with somewhat 
more of plausibility, to occitpy a prominent station among these 
gentry. Into the [^robabh' sources of the extraordinary halluci- 
nation which would convert nearly tlie whole learning of Gre- 
cian antiquity into a mere vehicle fur the dreams of alchemy, 1 
shall endeavour to inquire shortly. Hero then 1 will add only a 
farther specimen of alchemical dialectics. P. From two 
elementary substances (entihas per se) one ens per se cannot be 
made. But the alcliemist who affirms that gold (an ens per se), 
may be made by the union of lead/ and //< c/2wc7//7t assumes this. 
This assertion is, therefore, false.’’ Answer. We constantly 
see unum quid ” made ex duobus entibus,” as bread of 

• 

* It is pmtmbly an early Iircek forgery. G, Syncclliis (A, I>, 780 ), incntions one 
Haria, a Hebrew, as contemporary witli Heinocritus of A))(lera, anil liaving written in 
language purposely obscure on subjects of tlie same kind, namely, guW, silver^ »tonr^, 
and purple. i\nriam and the Jewish writings,” arc also referred to in a Greek IMS. 
^ntitl^ The Sacred Art,” in the Koyal Library of Irance,” — Cf'ubricii Cod. Apo- 
, cryplu Vet. Tost. voi. i., p. 861 ?.) 
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flour and leaven, cheene of milk and rennet, 8cc. and one whole 
house of its several parts.’" Nothing (he concludes), save incre- 
dulity or ignorance, can see a difficmty here* 

Book IV. Homans. — The earliest alcliemical authority our 
author is able to find among the Romans is one Morienus, whom 
he states to have lived about A. D. 800. lie argues, however, 
that the Romans must have been acquainted with the Hermetic 
art from their knowledge of the* mythology and philosophy of the 
Greeks, and from the extent of their public revenues. He 
employs much erudition to little purpose, and quotes as alchemi- 
cal the well-known enigmatic epitaph /VJia^ lumUa, Crispisy said 
to have been found witli a perpetual lamp, and a second in 
which occur the following lines : 

Hie elcmcnta brevi clausit difi^csta laborc, 

V[isc S5ub hoc modico Maximus Olybius. 

Both arc probably forgeries of the iry:h* century. Virgil 
wrote alchemy. The golden bough of tlie sibyl, and indeed the 
whole descent of yRneus to the shades, is an tillegory of this 
kind: he wisely omits all notice of the bard’s porta emittet 
ehnrna,^^ He notices the tradition that VTrgil was a necro- 
mancer, a fancy at least as old as the 12th century. This section 
concludes like the former with n logical disputvxtiou. The argu- 
ments, as we leave seen, are either mere verbal e<jaiiw(/nes, or 
barefaced assertions, that the metals have been decomposed and 
recomposed by sundry alchemical worthies. 

ThusMaier concliules his review of the supposed Chrysopoetio 
science of the earlier and classical ages. It is unnecessary to 
add, that the whole can be considered at the present da y only 
as a tissue of hetion, or at best of gratuitous assumption sukT" 
gross misconception. 

Among all lhat Ins labour and erudition have brought together, 
there is not a single real authority (if w-e except the very 
obscure passage in Philostratus) on which we can ground even 
a suspicion that alchemy was studied or heard bf at any time 
previous to the utter declension of art ami literature in the 
eighth and ninth centuries. 

Yet that JMaier and many others did sincerely believe much 
at least of what they affirmed concerning the history, as w’^ell as 
the reality of tlieir art, can scarcely be doubted, nor is it, per- 
haps, difficult to trace the causes wdiicli tended to produce and 
to coniirni these hallucinations. 

Tlie Kith century was no more the age of critical than of phi- 
losophical accuracy, and forgeries of all kinds were, theremre, 
received with less of question and examination.^ Add Ho this, 
that the mind of Ihe adopt already habituated to a symbolical 
language, chiefly borrowed from the heathen mythology, was the* 
more easily led to assume, that the wholg of that mycology wais^ 
little more than the involuenun of ch^mital science. It witi be 
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remembered loo that the learned of Maier^s age almost univer- 
sally agreed in attributing to the varied and absurd fables of 
classical superstition an allegorical meaning of one kind or 
other ; much of it had long since been regarded as shadowing 
out the phenomena and constitution of the material universe.* 
Fictions which were, or were held to be, thus symbolical of the 
great and universal operations of nature, might easily, either by 
transfer or misconstruction, be Applied to the more restricted 
but yet analogous processes of the laboratory. Generation, 
mixture, separation, dissolution, and reproduction, formed 
equally the study, and were equally in the mouth, of the philoso- 
pher who speculated on generalsy and of the artist whose labours 
were confined to the detail of experiment. 

Nor docs it appear altogether an absurd or untenable hypo- 
thesis, that the whole fabric of alchemical delusion had its 
origin in the misinterpretation of those cosmological works 
which were popular Jn the declining age of classical literature. 
The Alexandrian and o^lher schools which mingled much of 
oriental philosophy with the systems, real or pretended, of Pytha- 

f oras and Plato, seem to have abounded in this lore, and to 
ave expressed it not unfreqiiently in a figurative or symbolical 
manner. They produced also many forgeries attributed usually 
to authors of a high antiqifity, and occasionally designed, 
perhaps, to prop tlie failing ciiuse of heathenism. These, in 
process of time, w^oiild become •unintelligible, and a new set of 
impostors or fanatiesf w'ould iatentii»nally or credulously distort 
their enigmatical contents, to the illustration of theories equally 
visionary, but better calctilated to attract and dazzle an ignorant 
and barbarous age. We know at least that the Healed or Hermes- 
vase was of old considered as the symbol of the material 
universe, ever full, but never overflowing. The Mundane Jigg 
was the same; and the serpent with the tail in his mouth figured 
the eternity of that universe (a well-know n dogma of the pseudo- 
Pythagorean school), while f\re was the type of the vivifying 
principle wbiah pervades and preserves the whole. These are 
all common to the schools both of cosmogony and of alchemy,:}. 


♦ Thus in the well-knoiv’n lines of Virgil . — 

Quiim Pater omnipotens facunclis imbribus aether, 

(>oiijugis in laeta! gremiiim dcscendit. 

There are traces of ihis mode of interprataUon in the remains of a much earlier poet, 
the philosophic Empedocles ; the Stoics and /he Platonists (at least the later Platonists) 
were also much given to it. 

There is in trutli little to choose between such, writers as Philostratus or lambli- 
chus, and R. Lully or Ripley. 

J For the former, I would refer the scliolar to the learned though sometimes fanci- 
fill essays pf CrcuzQT, entitled, “ Dionysius, &c.” (Heidelberg, 1809); for the latter, 
to the alchemical hieroglyphics engraved in Barchusen’s Chcinia (I-ieyden, 1718), It 
may be ad^ed^-tbat Beckman and Bergman both quote from OAgen against Oclsus, an 
•account A Persian temple, in wliich the different planetary sjihcres were represented 
by metals. It seems probable that the metals were employed in talismans, &c. 

as ijintffical of the planets, long before the natnes of the planets were used to designate 
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and more resemblances misht, I suspect, be traced by any one 
who had the inclination and opportunities to examine the earlier 
forgeries termed alchemical, tnose especially which are extant^ 
or were originally written, in the Greek language. 

(To he continued*') 


Article II. 

On the Changes which have taken place in the Declination of 
some of the principal f ted Stars. By John Pond, Esq. Astro- 
nomer Royal, FRS. Read April 18, 1822.* 

The mural circle having in September |pst been put into 
complete repair, and declared by Mr. Troughton to be in as per- 
fect a state as when first erected, 1 rcjfumed my examination of 
the principal fixed stars which form the Greenwich Catalogue. 
In the course of a very short time, 1 found that several anoma- 
lies, which had previously given me much perplexity, still sub- 
sisted: some of these were of such a nature as to lead to a sus- 
picion that a change might possibly have taken place in the 
figure of the instrument ; on tl^e other hand, there were circum- 
stances, that strongly militated against such a supposition. 

Several of the stars in which the supposed discordance 
appeared the greatest, passed over drnost the same divisions 
with others, in which no such discordance could be gerceived. 
Moreover, in examining these discordances in different poipts^of 
view (that is, both with respect to their right aS'ceusions'a^ 

f )olar distances) I fancied T perceived something like a general 
aw, that was quite incompatible with any possible hypothesis 
of error in the instrument. 

On a point of this importance, I clearly saw the necessity of 
devising some new method of observation whirJli might decide 
with certainty, that which otherwise would become an endless 
subject of doubt and conjecture. 

I had often attempted to observe the altitudes of stars by 
means of an artificial horizon of quicksilver, or other fluid, but 
had abandoned the attempt from the difficulty of protecting it 
from the wind, and from the ’number of observations I lost in 
fruitless experiments. Tp this method I had again recourse ; 
and by means of wooden boxes of diflPerent sizes and figures, 
according to the different altitudes of the stars, I have sufficienUy 
accomplished my purpose. A very few observations vi^ere sum- 
cient to convince me that the instrument was in every respect 


• From tb« Philotophical TrusacUonsfor 18SS, Part f. 
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perfect, and that I might repose the greatest confidence in every 
result it gave. 

Several stars, and particularly those most discordant, I have 
observed by this new method, and iind their places, without any 
exception, to agree within a fraction of a second, with those 
determined by direct measurement from the pole. 

Presuming that the observations’^* which accompany this 
paper will remove every shadow of a doubt as to the accuracy of 
the instrument, 1 shall no\v jirocced to state, in as few words as 
possible, the nature of the clianges which appear to me to have 
taken place since the year 1812. 

If Bradley's catalogue of stars for the year 1756, be com- 
pared with tile Greenwich catalogue for 1813, it will be possible 
to deduce the annual variation for each-star for the mean period, 
or for the year 1784, on the supposition of imiforinitv in the 
proper motion of ^ach star ; then allowing for the change of 
precession for each s#ar, a catalogue may be computed for any 
distant period ; as for example, the present year 1822. Suppose 
such a catalogue computed, which 1 have named a predicted 
catak)gue ; then, if this be compared with the observed cata-* 
logue for the same }c ar, the following diflerences will be found 
to subsist between them. ^ 

The general tendency of all the stars will be to ap])ear to the 
south of their predicted places, •jind tliis tendency seems to bo 
greater in southern Ilian in northern stars ; if any star he found 
Tjorth of its predicted ])lace, it will always be a star north of the 
zenith, and the quantity qt its motion extremely small. There 
may be obsei ved a much, greater tendency to southern motion in 
CJ^f the heavens than in opposite or distant parts as 
t<T right ascension, and in much the greater portion of the 
heavens the southern motion seems to prevail. A southern star, 
as Sirius, situated in that part of the heavens most Ikvourable 
for southern motion, wall be found more to the south of its pre«^ 
dieted place than Antares, sitnated in the part least favourable 
for southern motion, though it is itself more southward. 

♦Several stars have moved more from their predicted places 
than other neighbouring stars ; wdien this happens, the motiou 
is always southw^ard ; 1 have yet met with no exception to this 
rule ; not a single star can be found having an extra tendency 
to northern motion; and indeed the northern motion in any 
star is so very small, that it w'onld never have excited attention, 

A very great deviation will be found.iii three very bright stai*s, 
Capella, Procyon, and JSirius : the proper motion of each of 
these southward ; it therefore follows that these jiroper 
motions hre accelerated. The pioper motion of Arctums is veiy 
gt^t, andTikewise south w^ard. It is situated in that part of the 

* The»c lip$ef vation^ arc given, in the Transactions, in a copious appendix of tables 
to Uiis and the two succeeding p^ipers, which, on account of its length, >ve arc conipcllcd 
to omit,— 'JEdiY. 
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heavens where the southern tendency is least discernible, and is 
nearly quiescent; its proper nibtion in polar distance may, 
therefore, be considered as uniform. There is a circumstance 
that deserves notice, though it may be merely accidental ; the 
stars in the Greenwich catalogue, whose proper motions are 
south, nearly equal in number those that are north, yet the 
guuntif }/ of southern proper motion exceeds the northern in the 
proportion of four to one, 

1 shall at present offer no conjecture on the cause of these 
deviations, but endeavour, by continued observations, more 
accurately to ascertain the law which they follow. Should the 
weather prove favourable for observation, I hope before the 
Society separate for the summer, to be able to give greater accu- 
racy to the numbers here subjoined. Indeed 1 should not have 
made so early a communication on the subject, but as the 
Greenwich observations of 1820 are about to be^published, they 
might without this explanation have appeared erroneous; fori 
find that during that year the instrument w^as rather defective 
from general unsteadiness, than from any perceptible deviation 
of the teIesco])e. It was not till after the mouth of Feb. 1821, 
that the instrument got completely out of repair. It ntust 
however be admitted, that the obf^ervatious of that year ought 
not to be employed in the determination of such small quantities 
as form the subject of the prcseiitf communication. 

Horizontal Point of the Circle as foitud h\f diferent Stars 

observed by direct Vision and llejieciton front Wtk to 

March, 1822. - * 
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There being no perceptible difference in the results obtained 
near the zenith and near the horizon, it may be cohcluded that 
the instrument has no deviation, either from flexion of the tele- 
scope or change of figure. 
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Article III. 

Appendix to the preceding Paper on the Charige^ which appear to 

have taken place in the Declination of some of the fixed Stars. 
By J. Pond, Esq. Astron. Rojial, FRS. Read Nov. 14, 1 822.* 

The observations which have been made during the last 
summer, confirm in a very decided manner the results which 
formed the subject of my last communication ; in which I laid 
before the Society the nature of the difl’erences that exist 
between the computed places of the principal Stars of the 
Greenwich Catalogue, and those deduced from actual observa- 
tion. It is not my present intention to offer any explanation of 
the cause of these phsenomena, although many obvious conjec- 
tures present themfeelves, the value of which it will require per- 
haps many years to determine. It is now my principal object 
to consider the force of that explanation of the differences in 
question, which will most readily occur to every astronomer, 
namely, that tlie whole may arise cither from error committed by 
the observer, or from defect, in the instruments of observation : 
this objection being the more weighty from the circumstance, 
that the observations of three ’‘distant periods are employed, and 
that an error in those of either period (but particularly of the two 
latter) would materially affect the result now under conside- 
ration. . 

X believe that every person, in proportion to his experience in 
— of,sistronomical instruments (even of the most unexcep- 
" tionable construction), will be cautious in admitting the accu- 
racy of any results, with w^hatever care the observations may 
have been made, which appear to militate against any received 
theory of astronomy ; and 1 shall have occasion myself to show, 
from the great discordances betw^een instruments of the highest 
reputation, that this distrust is but too well founded. More 
particularly ought our suspicion to be excited, when such ano- 
malies are found to exist, as bear some direct proportion to the 
zenith distances of the stars observed. In all such cases we 
should never hesitate, I think, to ascribe the anomalies to defec- 
tive observation. If therefore in the present instance, any part 
of the discordances in question can be shown to depend on polar 
or zenith distances, I shall willingly admit, as to such part of 
them at least, that they are no otherwise of importance, tnan as 
affordjng data for leading to the detection of some hitherto 
undiscovered errors. The anomalies, however, that have led me 
on to this inquiry, and to which alone I attach any importance, 
are found to depend rather on the right ascensions, than on the 


« From the Philosophical Transactions for 1823, Pmrt I. 
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declinations of the stars. Accordingly I found, while collect^ 
ing observations to form a catalogue for the present period, that 
I could more nearly predict the deviation of a star from its com- 
puted place, by knowing its right ascension, than its declination. 
Now it is not easy to conceive in what way the error of an 
instrument for measuring declination, fixed in the meridian, can 
be occasioned by any circumstance depending on the right 
ascension of a star to be observed. 

The general nature of the deviation of the stars from their 
computed places will be best understood from the annexed 
tables;* in one of which the principal Stars of the Greenwich 
Catalogue are arranged according to north polar distance, and 
in the other, in the order of their right ascensions. 

From tliese tables, it will appear, according to my statement 
in the former part of this paper, that the general ienaency of the 
deviation is towards the south : that in about one-third part of 
tlie heavens in right ascension this southern tendency is very 
inconsiderable, and would hardly have excited attention : for in 
this part, stars between the zenith and the pole, appear a very 
small quantity to the northward ; whereas in the remaining, and 
most considerable portion of the heavens, every star appears to 
be a considerable quantity to the south of its computed place ; 
and with few exceptions, the more southward stars have a 
greater tendency to deviation tha/i the northern ones. 

If we selec t from tlie preceding tables those stars which were 
least frequently observed, at one or all of the three periods, we 
shall find that they all tend to confirn^ the foregoing general 
results ; though they must be regarded as doing so, rather by 
tlieir united efi'ect, than by their weight of evidence wjieii 
dered singly. Stars that have been but seldom observed, give 
results considerably affected by accidental error of observation ; 
which error is quite ol* a difierent nature from that produced by 
|>ermanent defect in the instrument, and which repetition of 
observation has no tendency to remove. 

If the deviations of those stars that have been imperfectly 
observed, were attributable either to error of observation, or 
defect ill the instruments, the deviation would either follow no 
law at all, or some law depending upon zenith distance : but the 
facts we have seen to be at variance wuth either of these hypo- 
theses. Not however to rest satisfied with these considerations 
drawn from the general tendency of all the stars without except 
tion, let us select some striking examples of deviation, in parti- 
cular groups of stars, on which we might be satisfied to rest the 
issue of this question. Of these groups I have marked fvc, in 
the table of stars arranged according to north-polar distance, 
each of which we Vill take the pains to consider more atten- 
tively. 

1 / There are six stars in my Catalogue north of y Draconisj 

• Those arc necesssrily omitted in this worh ; sec note to p. *48. 
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of which three are found to the north, and three to the south of 
their computed places. These* inequalities may appear at first 
sight to be wholly accidental ; but if we pay attention to the 
right ascension, we shall find that the three ^\hich appear to 
the northward, are situated in that part <)f the heavens as to 
right ascension where the southern deviation is the least per- 
ceptible, and that the three which appear to the southward, are 
in that part as to right ascension where the souths p deviation 
is the greatest. But of these six stars there arc two, a Cassio- 

? ei8e, and r Ursjae Majoris, which deserve further consideration. 

'hese two stars are wdthin less than one degree of each other in 
polar distance, and consequently pass over the meridian at 
nearly the same altitude. The observations of Bradley on the 
stars north of the zenith are not so numerous as could be wished ; 
but each of the two stars in question was observed by him about 
five times towaids the year 1753 ; that is f)() years from the 
date of my catalog^ie of 1813. I have carefully recomputed the 
predicted places of thene stars, and I find a Cassiopeite not less 
than IvV^ to the south of its predicted place, and y Urste Majoris 
half a second to the north. Now I am quite at a loss to conceive 
how this difference in so small an arc can arise from error of 
observation, and 1 can only {Attribute it to that cause, whatever 
it may be, whicli seems so generally to depend not on thei polar 
distance, but on the right as revision of the star. 

2. The second group \vhich I shall consider, contains tlu; 
stars « Arictis, Arcturus, and Ahlebaran, (‘f)m{)rehended within 
an arc of about six degrees and a hall'. f)f these three, Arc- 
turiis aplone has yet been observed }>y reflectir-n ; but from the 
■ pf ct y cnt v^'ry ])erfect state of the (Jreeiiwicl) circle, which the 
method of rcHection has enabled me to ascertain, it cannot be 
doubted that the places of the tw o other stars are well deter- 
mined.’^ In A returns the southern deviation is nearly insensi- 
ble, but in the tw'o other stars it is very considerable, being in 
each not Ics^s than 1*5^'. Now tliese three stars, but particularly 
the two latter, are among those that have been most assiduously 
observed by Bradley and myself, at each of the three periods. 
Let us suppose then, if it be possible, that the whole of these 
deviations arise from error of observation ; or, in other words, 
that no systematic deviation has really taken place in the stars, 
but lhat their proper motions are uniform. Then we must admit 
that the mural quadrant and the mural circle have at each period 
given the polar distance of Arcturrws correct, or at least subject 
to the same constant error ; and as this star has been observed 
at eayh peri/)d, at all limes of the day, and at all seasons of the 
year, the observations may be considered as perfectly exempt 
from accideiilal error. Tt will 1 believe be readily conceded that 
both instruments ore so far perfect, that if the error be either 
nothing, or a given quantity at one point of the arc, the errors 


• Thiis h?as Ibecn confirmed by subsequent observation# 
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nuiBt be very nearly indeed tbe aatne VitVm umodernteaiWtance, 
as witbm 15 degrees, for instance, of that point. Upon this 
supposition, how can we possibly reconcUe the great ertors that 
must have been committed in stars, adjacent as to polar dist- 
ance, but of opposite right ascensions i I do not wish to press 
these remarks, in order to obtain greater confidence than they 
deserve, for observations which can never be regarded with too 


much suspicion ; but the arguments I have used appear to me to 
I’ollow logically from the data belore us, and strongly to indicate 
the probability that some cause purely aslroriomical has, at 
least, some share in producing these unexpected deviations. 

3. The third group, a Hercuhs, a Pegasi, and Regulus, is still 
more remarkable, being comprehended within two degrees of 
declination, and tv/o of the stars, u Herculis and a Pegasi,* 
being within half a degree of each other. In this gtoup 
a Pegasi is at least south of its predictejl place, wdiereas the 
other two stars have not deviated mucli more than 0*5" to the 
south. 


4, a Orionis, u Serpcniis, and Procyon, furnish an example 

equally striking, they being within less than 2"^ of declination 
from each other ; a Serpentis is exactly in its predicted place, 
while a Orionis and Procyon are l*ach of them at least 2" to the 
south. ^ 

5. Rigel, Spica Virginis, aim Sirius, are not contained within 
so short an arc as the former groups, nor are their places so well 
determined, on account of their proximity to the horizon ; but 
they ali'ord another instance of the ^equality of southern devia- 
tion, in stars having nearly the same polar distance, but opposite 
right ascensions. 


But leaving the considerations suggested by these groups of 
stars, let us dxaminc more minutely the diflbrent hypotheses that 
may be formed on the supposition, that^the whole of these devia- 
tions depends on error of observation caused by some defect in 
the instruments employed : this investigation bec&ines the more 
necessary, as it does not appear tliul Dr. Biinkley, with his 
instrument at Dublin, has met with similar discordances. 
Admitting the accuracy of the observations of Bradley to form 
the ground-work of this inquiry, there are then two distinct 
hypotheses, that may be formed by those, who are inclined to 
maintain, t!iat the proper motions of the stars are uniform ; and 
that the discordances in question have their source, not in any 
astronomical cause, but in some erroneous system of observa- 
tion. Of the observations from which the catalogues of 1813 
and of the present year have been computed, we may Suppose 
the one or the other to be erroneous. Let us consider the con- 


sequences of each hypothesis. 

Let us first suppose the error to be in the observations of 1813, 


Tlie lunar nutation of « Pega&i w&§ nearly a minimum at each period, 
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T^mi the observations of 1756 and 1822 being supposed perfect, 
a catalogue for the year 1813 may .be computea by interpola- 
tion ; such a catalogue is annexed, and this (assumed to be cor- 
rect), compared tvith the observed catalogue of 1 813, will show 
the errors of observations at that period. On this assumption 
the Greenwich circle must, in 1813, have been in a very defect- 
ive state ; and admitting the instrument to be now perfect, this 
can be only attributed to the insufficiency of the braces which 
then connected the telescope to the circle ; for this is the only 
difference between the instrument in its former and in its present 
state. The natural tendency of any such defect would be, I 
think, continually to increase, and to give results every year 
more and more distant from the truth : but this is contrary to 
the known history of the Greenwich observations, which I have 
found gradually for some time past approaching to tliose results 
which are obtained g.t the present day, and which, according to 
our present hypothesis, are supposed to be nearly perfect. If 
the catalogue of 1813 were really so erroneous, as our present 
hypothesis would compel us to regard it, then it would appear 
that Dr. Brinkley’s catalogue for the same period must have 
been still more erroneous, as may be seen by inspection of the 
annexed tables. Now admittkig for a moment that there were 
at that time certain imperfc ctions in the Greenwich and Dublin 
instruments, no person will believe them to have been so imper- 
fect as our present hypothesis would tend to represent them. 

Let us now examine the second hypothesis, which presumes 
the catalogue of 1813 to'ljave been perfect, and consider what 
confideifce is due to the Greenwich observations of the present 
This^investigation is to be regarded as important, not 
merely with a view to the discussion of the nature of the discord- 
ances in question, but also from the circumstance, that instru- 
ments of well-known celebrity are represented as giving very 
different results ; for which reason I shall be excused for enter- 
ing into considerable details on this particular question. As the 

{ >nncipal reliance I place on the accuracy of the present cata- 
ogue, and on the superiority of the Greenwich circle over all 
other instruments, with the history of which I am acquainted, 
is derived from the coincidence of the results obtained by the 
two independent methods ; the one of direct measurement of 
polar distance, the other of observing the angular distance of 
the direct and reflected image of the stars, it becomes of some 
importance to consider in w hat way fhis coincidence is a proof 
of the accuracy of either. The source of error the most to be 
dreaded in every instrument whatever, quadrant or circle, is that 
which will be caused by the flexure of the materials of which 
•the instrument is made. It is impossible in theoiy that any 
instrument can be wholly free from this defect. In the Green- 
wich circle the number of microscopes placed round its circum- 
ference have an obvious tendency to diminish this error; though 



1623.] Declination of some of f^fixed StUts^ 2A5 

they cannot annihilate it ; but they have no tendency whatever 
to diminish the error arising from the flexure of the telescope 
attached to the circle. 

The effect of flexure in any circle will be, in the first instance, ^ 
to give an erroneous distance from the pole to the zenith : in 
instruments* that turn in azimuth, of the usual construction, the 
error thus occasioned will be applied tO every star under the 
form of co-latitude, and a star south of the zenith, will be more- . 
over affected by the probably opposite flexure due to tha^ point 
of the instrument on which the star is observed. This in stars 
near the equator, or a little to the northward of it, will in bur 
latitude give an error in. polar distance, amounting to about 
double the error committed in determining the co-latitude. On 
the contrary, the polar distances of stars north of the zenith, 
being affected only by the difference of two flexures, will be 
more accurately determined as they approach nearer to the 
pole, where the errors will wholly vanish. Kow, though in the 
usual mode of employing the Greenwich Circle, viz. in measuring 
directly polar distance, the co-latitude does not become an object 
of enquiry, yet any flexure of the circle will produce a system of 
errors of the same nature as those above pointed out. In instru- 
ments, like that of Dublin, which turn in azimuth, and witli 
which the observer has to find the place of all the stars by mea- 
suring the double of their zenith ^distances, if he does not find 
the same zenith point with different stars (provided the instru- 
ment be well divided) he may be sure that flexure takes place ; 
but he cannot infer the converse, that flexure does not take 

! )lace, from his obtaining with all the stars Ihe same error in the 
ine of collimation. For if the flexure be the same on both sides 
of the zenith, a supposition by no means improbable, the 
observer will tben have no indication of flexure by the usual 
method of determining the error of collimation by stars of differ- 
ent altitudes. Let .us suppose that, with an instrument liable to 
flexure, it is required to measure by both methods the meridional 
distance of any two stars. The angular distance of the direct 
images will (as' we have already seen) be affected by the differ- 
ence, or by the sum of two flexures, according as the stars are 
placed on the same, or on opposite sides of the zenith. In 
viewing the reflected images, the instrument receiving two new . 
positions, will be subject to two^ new flexures, by the sum or . 
difference of which (as it may happen) the angular distance of 
the reflected images will be affected. 

The most probable supposition to be made concerning the 
flexures is, tfiat at equal inclinations with the horizon, above 
and below it, they will be the same nearly both in direction and 
degree, and therefore that the two images below the horizon 
will approach by nearly the same quantity that the direct images 
receded, or vice versa. With an instrument therefore having 
such a system of flexures, the double altitude of each star will 
be correctly ascertained ; but stars of difibrent altitudes will 
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diiiferent determiimlfons of the horizontal point. From 
ol^^vations thus obtained, a* near approximation to the truo 
aogulur distance jaaight be inferred', by taking a mean between 
the distances of the direct and of the reflected images. The 
least prpbabjie, supposition concerning the flexures is, tlxat at 
equal mclihatiohs above and below the horizon, they will be 
equal, but in opposite directions ; the consequence of which 
would he,, that the direct and reflected images would approach 
. to or recede from one another by the same quantity : the double 
altitudes of each star would be incorrectly given, but every star 
would give the same determination of the horizontal point* To 
suppose however the existence of sudpli a system of flexures, 
would be to suppose that gravity produced die same change of 
form in the instrument, as if its direction were inverted ; and 
since the horizontal line is that, at which according to the suj>- 
posed system a V^oiitrary. flexure will take place, the flexure at or 
near the horizon sfiould be zero, where, however, according to 
the known laws of medlianics it ought to be the greatest. Such 
a system therefore must be considered as mechanically next to 
impossible. 

If then an instrument give the angular distances both by 
reflection and by direct visiofi the same, and the same determi- 
nation of the horizontal line from stars of whatever altitude, there 
are then only tw^o hypotheses Vhat can be formed respecting such 
an instrument ; either that the flexures are insensible, or that 
they are such as are absolutely inconsistent with the laws of 
mechanics. Hence I •conclude that the coincidence of the 
result^ by direct vision and by reflection, and the uniform deter- 
mirf&tioii^f the horizontal point, will be the strongest proof of 
the non-flexure of the instrument, and of the accuracy of both 
results.**^ . 

In illustration of the whole of the preceding observatidil^ let 
us examine two catalogues, those of Dr. Briakfey, and Mr. T8es- 
sel, which have lately much excited the attention .of astrono- 
mers. It is obviouvs, by merely inspecting^ thfe^^catalogues, a 
comparison of which with the Greenwich cataldgue^l here sub- 
join, that one, or both, of the instruments tisfedu.>y these astro-' 
nomers must be erroneous ; and it seems to me, th\it the source 
of error is the very flexure, the nature and ^effects" we 

have been considering. For. if we attend to t^e ^difleH8ces 
between thes^e two catalogues, we shall find tb^t tliji fiix stars 
near the equator difler 5'^ from onS another, whereks the stars 
neaf the zenith do not difler above In wl>ich direction ^ 

flexure will* aft'ect the zenith distances, is a matter quite acci^ 
dental, depending on the unequal elevation, or depression of the 
object-end or eye-end of the telescope, in consequence of the 

* I must alKO notice the method hy^reflcction possesses, in common 
ments turning in azimuthi tlie adYantege vf measuring thu double* of the required 
angle, . ^ - 
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tmeciual strength of the materkls. If we eupjiose ^vtot <;p exist 
in eeefa of the catalogues, this cause must We had a^oj^oeite 
influence in the two cases : if we compare theijrreen wich o^er- 
ratiouB with those of Dr. Brinkley, we shall arrive at the same 
conciusion ; namely, that the differences must be caused by 
fleXure in one or both of the instruments ; siiice here' also Ve 
find that the stars in, the neighbourhood of the zenith are affected 
hy only half the difference in polar disiftance, that is observed iu 
tne stars near the equator ; and the same conclusions niay be 
drawn from comparing the Greenwich observations with those 
of Mr. Bessel. , The polar distances of all the stars in Mr.^e^- 
seFs catalogue exceed the polar distances given in the Green« 
wich catalogue ; while those of all the stars in Dr. Brinkley^s 
catalogue as regularly fall short of my determinations. It is not 
from tire casual circumstance of my results being neany a mean 
between the results of those tw’o astrqnomers,^that 1 intend to 
claim a superior weight of authority for my 6vvn ; for were this 
the only ground for preference, I should*rcgard the question as 
yet undetermined, and should think it my duty to recommend 
the providing of new and more powerful instruments for ascer- 
taining the truth. But it appears to me that from the observa- 
tions by reflection, which 1 liavc Jlately made, and from their 
agreement with my observations by direct vision, that I am 
entitled to determine the share error to wliich each of these 
two catalogues is liable ; not only from the general superiority 
of the Greenwich circle, ^vliich J consider to have been thus 
proved, but from this peculiar circumstance, that whereas in the 
two catalogues of Mr. Bessel and Dr. BriVikley, the eiTo?s can- 
not fail to be the greatest in stars near the horizon ; by my 
method of reflection those stars, which are nearest the horizon, 
must be determined the most correctly, from their double altk 
ludes being measured on the smallest arci 

In stars near the equator, the catalogue of Mr. Bessel differs 
from that of Dr. Brinkley five seconds ; and from the preceding 
considerations, I think W'e may vciaure to conclude that Mr. 
Bessel's polar distances are too great by about three seconds, 
and Dr. Brinkley’s too small by about tw^o ; and since my cata- 
logue differs fi-oin the two former from the zenith to the equator in 
very nearly the, same proporlion, there can be no reason to doubt 
that their errors throughout are divided in nearly the same ratio. 

With regard to the catalogue for the present {period, which 
accompanies this paper, I beg to«tate that I consider it only as 
a very near approximation to the truth, and requiring at least 
anotner year’s observations, ta render it of equal value with that 
ot* 1813, which is the result of two years’ observations with sk 
mietqscopes, and in four positions of the telescope. 

I am persuaded that the more this subject is considered, the 
more distinctly it will appear^ that if any doubt cart be ertter- 
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tamed^ founded on any circumstance arising out of the Dublin 
observations, that doubt must* relate, not to the accuracy of 
former catalogues, but to the present position of the stars ; since 
it is with respect to their position that the two instru- 
ments are really at variance. This circumstance is very fortu- 
nate, as time may confirm the present, or suggest some more 
satisfactory method of investigation, if what I have now 
advanced be not thought sufficient for the purpose. 


AimcLE IV. 

A Discovery of Chloride of Potasmim in the Earth, 
lij^James Smithson, Esq. FRS. 

(To the Editor of the Annals of Philosophy,) 

SIR, 

A RKi) ferruginous mass, containing veins of a white crystal- 
line matter, part of a block which was said to have been thrown 
out of Vesuvius during a late eruption, was brought to me, with 
a request that I would tell whaV it was. 

This red ferruginous rock was a spongy kva, in the substance 
of which was here and tliere lodged a crystal of augite or pyrox- 
ene of Haiiy, or of honfblende. 

The white matter filled most of tlie larger cavities, and was 
„ more or FSss disseminated through nearly the whole of the mass. 

It had a saline appearance ; a tabular fracture could be seen 
in it with a lens, and in some few places regular cubical crystals 
were discernible. 

I supposed it to be chloride of sodium, or muriate of ammonia. 

Heated iii a matrass, it decrepitated slightly, and melted, but 
little or nothing sublimed. 

This white matter dissolved entirely in wattT, Laid ou silver 
with sulphate of copper, it produced an intense black stain. 

Chloride of barium added to the solution caused only a very 
slight turbidness, due probably to some sulphate of lime which 
is present. 

Tartaric acid occasioned an abundant formation of crystals of 
tartar. Chloride of platinum immediately threw down a preci- 
pitate, and distinct octahedral crystals of the same nature after- 
wards appeared. 

On decomposition by nitric acid, only prismatic crystals of 
nitrate of potash Could be perceived. On a second crystalliza- 
tion, a few rhombic crystals were discovered ; but nitrate of 
potash sometimes |M*esents this form. 
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It appea^rs from these experiments, that this white saline 
matter is pure, or nearly pure, chloride of potassium. 

I am inclined to attribute its introduction into the lava to 
sublimation. 

As chloride of potassium is a new species in mineralogy,.! 
shall send the specimen to the British Museum. 


Article V. 

Astronomical Observations^ 1823. 

By Col. Beaufoy, FRS. 

Huskey Heath, near Stanmore^ 

Latitude 51® 37' 44*3" North. Longitude West in tim^ 1' 20*93". 

Sept. 2. Immersion of Jupiter’s first < I5*‘ 24' 5S*7 "Mean Time at Bushey. 

satellite f 15 26 lti'6 Mean Time at Green wich. 

Sept. 7. Immersion of Jupiter’s second C 13 05 21 Mean Time at Bushey. 

satellite ^15 06 42 Mean Time at Greenwich. 

Sept. 19. Immcr''ion of Jupiter’s first ^15 40 01 Mean Time at Bushey, 

satellite J 15 41 22 Mean Time at Greenwich. 

I 

Article VI. 

An Abrid^eil Translation of M, liamoinTs Instructions for the 
Application o f the Harometer fo the Measurement of Heights, 
with a Selection from his Tables for facilitating those U^era^ 
tionsy reduced {where 7tecessary) to H)ig(ish Measnre\, By 
Baden Powell, M A. of Oriel College, Oxford. 

{Continiii'd fiom p. 177.) 

The configuration of the place where the barometer is situated 
is far from being a matter of indiflerence to the accuracy of the 
measurements. We have just seen what induence it has on the 
temperature ; it ajipears not to have less on the pressure of 
the atmosphere. A dry and strongly heated plain gives greater 
velocity to the ascending currents, which is not done by a ver- 
dant hill ; upon all .sides of which the sun does not shine at the 
same time. Here the barometer '^ill be proportionally higher; 
in the other case lower. On an insulated peak all currents have 
an ascending motion given them from passing along its acclivi- 
ties ; they all acquire a compressing power in a narrow and 
deep valley where they engulpli themselves : and the raefeury 
sustains itself coiisfeintly above the point at which it would 
stand in an open plain at the same absolute elevation, I have 
measured several hundred times the height of Bareges above 
Tarbes. The town of Tarbes is situated on an extensive plain. 
The valley of Bareges is a very narrow gorge, surrounded on all 

s2 
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sides by very high mounlahij^ 1 have always found the result 
too little. 1 have since tried to measure tlie height of the Pic 
de Midi above Bareges : 1 am now at the thirty-second trial, 
and the measurement is always found too great. These tw^o 
observations, one of wdiich is, as it were, the complement of the 
other, have concurred most conclusively to persuade me that 
there really exists in deep valleys a constant compression of the 
atmosphere, the effect of which is to augment the height of the 
mercurial column. 

1 recoinmond it as highly desirable to repeat observations 
with care, and on a large scale, in order to examine more closely 
the decrease of heat and moisture, and the action of ascending 
and descending currents. Three or lour barometers disposed at 
difierent intervals of height, might teach us much, and give an 
iint'xpected turn to some incpiiries ; hut the difierences of eleva- 
tion must be grbat ; and above all, the stations must be very 
favourable. To dispose the instruments in this way on tlie side 
<»f a high mountain would, p nhaps, be the first expedient w e 
should be led to think of, but assuredly the last to wliich I 
would have recourse, Nothing is certain on long acclivities, 
where the heat of tlu‘ ground ami the inclination of the currents 
modify in a Ihousand nays the pressure ot the atinosjihere and 
its temperature. We cannot, be too careful iu discarding from 
delicate observations even the most distant suspicion of thost; 
local j)erlurbatiuns, of wdiicli we cannot exactly t'stimate tin* 
amount. The stations to be preferred are eminences well 
exposed to the air; summits near others, but to a certain point 
independent; jilains of some extent ; but no narrow gorges ; no 
peaks greatly above utliers ; and after my experiments at 
Bareges, 1 would not place my barometer iu a narrow valley, 
even if J should be reduced to the necessity of seeking a more 
imuvenient station at some distance ; for the distance has a 
much less influence on tlie^accurac*y of the measurements than 
the favourable or unfavourable configuration of the places where 
the instruments are situated. 

Barometrical measurements would inspire less distrust if the 
observations had been always made with the precautions which 
the nature of the operation indicates ; and there would not be 
so much dispute on the value of the coefficients and the princi- 
ples of our formula*, if the disagreements w^ere not in a great 
measure produced by the confidence which is too often reposed 
in observations in themselves very defective. In the present 
state of the science, it would be much better to endeavour to 
bring to perfection the very difficult art of observing : to study 
the circumstances which are favourable, to examine and point 
out the sources of error ; to multiply trials with that patience 
wliich the minutest precautions will not tire ; with that honesty 
which will not evade difficulties ; wdth that discernment which 
ilirects a depth of study proportioned to the difficulties attach- 
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ing to this sort of observation ; to replace in short whatever 
observations we possess of a donbtful character, by such as are 
certain, and the circumstances of which have been judiciously 
appreciated. It will be time enough to dispute, it‘ there be 
occasion lor dispute, when the propositions in question shall be 
clear, and the facts free from ambiguity. 

Thus far I have spoken of the influence which the configura- 
tion of the surface of the earth exercises on the variations of the 
instruments, Tlie irregular modifications of the atmosphere are 
another source of errors against which we ought to be on our 
guard. The theory of barometrical measurements supposes the 
air in a state of perfect e(juilihriiim ; its strata superposed in the 
order of their density ; and llie decrease of temperature uniform 
and regular. It is ordinarily so on fine days and in calm wxa* 
ther; but if the air be agitated and divided between opposing 
winds, tliis order is disturbed ; strata of difTejrerit densities are 
intermixed,* and succeed each other in a^lifierent order from 
that of their respective densities; the •thermometric mean no 
longer expresses the mean tempmatiire of the intercepted column 
of air; the difierence of the heights of the barometer ceases to 
maintain its relation to the difierence of elevation ; and no for- 
mula can satisfy the exactness of mensuration, in a state of 
things thus opposed to the fiuidamenlal supposition. 

When this deviation from la^gillarity is manifest, no one needs 
to be told that this is not the time to obtain exact measure- 
ments ; and every one will distrust observations made during a 
storm, in the midst of tempests, and^while violent winds are 
raging in the atniospliere. But this sfixte of disorder^ may in 
some cases be perfectly real without being so app§,rent; and 
the intermixture [ of winds of difierent densities is a very usual 
phenomenon, which, however, frequently escapes the attention, 
and is the origin of a great number of errors from which the 
most experienced observer does not easily preserve himself. If 
we have not been able to avoid them, w^e must endeavour to 
beware of their existence, in order that we may not repose in an 
operation a degree of confidence which it does not deserve. 

I have treated elsewhere of tlic influence of the wind on 
barometrical measurements ; and I invite beginners to profit by 
my experience, and more advanced observers to correct or 
extend my first outlines. Whatever judgment they may pass, 
they will probably agree with me in thinking that there are few 
subjects of research more interesting, and that we cannot have 
any just idea of the value of an oliservation if we neglect, in 
examining it, considerations of such importance. 

1 have hitherto always found that northern winds tend to raise 
the mercury, and southern to depress it. 


♦ B'intcrealent.” 
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In the former case barometrical measurements tend to err in 
excess ; in the latter, in defect. 

If the winds which prevail at the two stations be different, 
the measurement is too great when the more dense wind occu- 
pies the lower stratum, and too small when the upper. 

Lastly, the errors augment or diminish, cectens paribusy with 
the horizontal distance of the twp stations, and with the height 
to be measured. ^ 

Among the modifications of the atmosphere there is one of 
the most hidden description, but nevertheless most regular, 
which has been investigated with difficulty, but which once 
known can occasion no errors w^hich we have it not perfectly in 
our power to prevent. It is long since horary oscillations have 
been perceived in ihe barometer. It is long since Deluc observed 
that tlie different hours of the day are not equally proper for the 
measurement of heights. 

T have observed that any formula can only be really applicable 
at the precise hour at w'hich we may have made the experiments 
necessary for the determination of our coefficient; and that, 
because the coefficient is ahvays affected by a quantity wdiicli 
represents the mean ratio of the weight of the air and its pres- 
sure, a ratio essentially variable, and different at every instant 
of the day. 

The coefficient of the fonnuL of M. de Laplace is adapted to 
the hour of noon. We must, thcreforf', make obser\ations for 
the measiiremenis of licights at the hour ol’ noon only. This 
precept is important, for. the errors which result from the appli- 
cation (*-f a coefficient 4 o hours for which it was not calculated, 
are among;.the most considerable that we can make. Yet this 
consideration will by no means prevent us from prolonging a 
little the time devoted to the operations. The intjerval between 
eleven and one o’clock does not exceed the limits which it is 
reasonable to prescribe to ourselves ; but then if w^e would be 
exact, w e mu,^t operate in siidi a manner as to effect a compen- 
sation between the opposite errors which may arise I'rom this 
source. Before noon the measurements err in defect ; alter 
noon, in excess. INly practice is, therefore, to make, besides the 
observation at noon, one or two otliers before, and as many 
after, at intervals respectively equal. This method possesses 
many peculiar advantages : we have time to examine the pro- 
gress of the instruments ; eacli observation serves as a point of 
compariBon to judge of the otliers;, and the mean term taken 
between them is in a manner the observation of noon itself, free 
from those errors which might be introduced ]>y that accidental 
state of the atmosphere winch should predominate at the real 
moment of that observation. 

Lastly, in order to gain from this combination all the advan- 
tages 01 which it is susceptible, it will be advisable that cones- 
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ponding observations should be made at the same times, and in. 
the same number. The observers will thus see whether their 
instruments have proceeded in concert ; whether their changes 
have been correspondent ; whether their variations have taken 
place in the same directions. If they should be of opposite 
kinds, vve shall suspect that the local influences have taken the 
place of the variations of the atmosphere, and we shall suppress 
the observations which reciprocally condemn each other. 

Such are my methods of proceeding. They liave often 
brouglit my measureuicnts to a degree of precision which leaves 
nothing furtlier to wish. 1 recommend the same care, the same 
precautions, to those who \\ ish to try the merits of the formula, 
and especially to those who may wish to correct it. 

All tiiis is, I allow, minute and diflicult, and this is not, per- 
haps, the idea we usually form of the nature of barometric 
measurements. ^V’c probably wish that there^hould be nothing 
but what is easy in the use of instrumcatsMvhich we employ so 
commonly ; yet what method of meagmrement is there which 
has not its uncertainties, its unfavourable times, and even 
greater difficulties? On the side of the barometer there is 
always the advantage of simplicity of apparatus, quickness of 
operation, facility of calculation, (be most varied and extensive 
applications, and a much less Sependance on circumstances 
which put obstacles in the w'ay 6f using other instruments. 

I will now reduce into a brief summary the requisite conditions 
for the measurement of heights. 

1. To employ instruments which correspond; are well con- 
structed ; verified with care; and rigorously coniparedm, 

2. To choose stations as good as the nature of the^plaoes will 
admit. 

3. To allow as little horizontal distance between the two 
observers as possible ; but subordinately to the suitableness of 
the stations, it may be several leagues without being too 
great, if the difl'ercnce of level be considerable, and if there be 
not between the two stations any eminence which rises above 
both. The proximity of the stations, on the contrary, will cause 
more inconvenience than advantage, if the lower barometer is 
badly situated. 

4. To make observations always simultaneous, and exclu- 
sively at noon, or between the hours of eleven and one. 

6. To choose in general a time when the air is calm rather 
than when agitated ; but not to fear wind when it is gentle and 
regular. It then renovates the local mass of air, an<f reduces the 
thermometers to the temperature of the atmosphere. ^ 

6. Not to fear a cloudy sky, except when it threatens stormy 
weather. The suppression of the solar radiation is favourable to ^ 
the observations, especially if they are made in places freely 
exposed to the air, and if the instruments have no shelter. 

/. To avoid rain, storms, and violent winds; and to be dis- 
trustful in uncertain weather, when approaching changes arc 
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indicated by the frequent variations of the barometer and ther- 
mometer. 

8. To prefer times when the barometer is near its mean 
height, rather than its extremes. 

D. To give continual attention to the variations of the ther- 
mometers. The mistakes made in estimating tlie real tempera- 
ture of the mercury and the air are the origin of the most consi- 
derable and tlie most common errors. ^ 

10. To pay not less constant alteiiition, both to the disposi- 
tions of the almosphero, and to local influences whic h may aifect 
the accuracy of the measurements. To take exact notice of the 
direction of the winds, the movements of the clouds, the pre- 
sence or absence of the sun, and to observe the variations of the 
instruments in relation to these circumstances. 

11. To be doubtful of operations made in very changeable 
weather, and especially if the air is not nnifonnly luodlfled at 
the two stations, av happens when diflereut uinds prevail at 
each; when one onjays‘»the sen, while the other is clouded, or 
encompassed willi mists ; when the decrease of temperature is 
nothing, or inverted, &c. 

If the constitution ol‘ the day is such as to be remarkable by 
any thing excessive, either in the teiiqxaatnre, or in the eleva- 
tion or depression of tlie barometer, to repeat the o])cration in 
ordinary weather in cider to vfViiy the former lesuli ; or, in cir- 
cumstances dirc'ctly t>pp(»site, to correct by compensation 
contrary errors. 

12. If tlie horizontal distance be very great, to repeat the 
operaticAii several tiinus. If it he excessive, to rely only ou 
aueans- deduced irom a great number of observations always 
' simultaneous. Less tiuui a \eai will not be sufficient to deter- 
mine small differeiices of elevation between places very distant; 
and if the distance be such that the climates of the respective 
places should he sensibly diflereut, no barometric mean will 
determine exactly their relative elevation. 

13. To coni’onn to these rules : and in so doing, to use in 
the observations precision and dexterity; in the examination of 
all circumstances, to take a just \iew, and use sound discrimi- 
nation ; and llien I can venture io^emswer that the observer will 
not be deceived either by the instrument, or the formula. 

If circumstances should positively require the sacrifice of any 
of the prescribed conditions, we sliall judge of the merits of the 
operation by the value of the condition sacrificed. 

But it may be asked, shall v.e content ourselves with mere 
approximate measurenicuts ! Then only, we may reply when we 
(*l)scTve as wxdl as circumstances permit. Approximate nujasurc- 
inents are not to he disregarded when w'e only take them as 
such ; and when w’e have not the means of procuring better. It is 
still a great instance of utility in llie barometer to teach us in an in- 
.stant, and without difficulty, that which with much apparatus and 
joss oftime, other instruments w ill not often teach us equally well# 
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In continuation of this brief summary of what M. Ramond 
considers the most necessary rufes for conducting the observa- 
tions, 1 will here, for the sake of those who may be less versed 
in the use of tables and formula, reduce into rules the method to 
be observed in performing the calculations. 

1. From the common tables of logarithms take the log. of the 
height of the lower barometer. 

2. Apply the correction according to its sign from Table I. 

3. From this result subtract the logarithm of the upper baro- 
meter, 

4. Take the logarithm of this difference supposing it a natural 
number. 

3. Add the logarithm of the constant coefficient, 

G. correction, Table II. 

7. — Table III. 

8. correction for ^ temperature de- 
scribed in the second section. ^ ' 

The natural number corresponding to^ the resulting logarithm 
is the true elevation in feet. 

1 subjoin an example. 

If the shorter formula is used, the seventh step will be dis- 
peus(*d with. ^ 

lixaniplc. 

t Centisrade. 

B.iv. in inch. lUr. hi metres. Thcr. ofbar. Air therm. IM. 

T>iower fetation. .. . 20'8S‘i .... *759 15 .... 14 ,,,, 60 

rpper fetation. . . . 24*409 . . . , *620 , , , , *10 .... 6 

a— 

Diff. 5 flum 20^^ 

Double 40 


JjOg. of lower harom, in inches. ... I *4754097 Dog, of metres 1 •8802418'! 
f correction. Table 1 9-9995990 9-9995960 | 


1 4750087 

— log. upper barom. in inches. . . . 1*3875500 

0*0874587 


. 1 - 8798408 ^^ 

—Xxig. of metres 1*7923823 
= 00874585 ] 


J/>g. of iiifTcrcncc of logs. ........ 2*9417995 

( of constant c<»cfficicnt 4*7792962 

Correction for latitude. Table 11. 9*9993835 

Correction, Table JH. DifF. of 7 
logs. ‘08, Double sum of> 0*0012323 

tltc theriivometcrs 40 5 

^ ^ 1000 40 - 

Con*, for temp. — — ~1-U4U 

its log. . 

3*8916448 log. of 7791-9 ft. ^height required. 


0*0170333 


The same result would obviously be obtained, by whatever scale the barometers 
were divided. 
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On the. Tables, 


It may be useful here to subjoin a brief account of the con- 
struction of the tables. 

In order to reduce the upper barometer to the same tempera- 
ture as the lower, the formula, transformed into logarithms, is, 

log. H = log. A' + log. [l 

Table, No. I. expresses the values of tliis last term, which 
becomes = log. + (t — t")) — 

log. 5412. 

In the formula, this correction is'applied to the upper barome- 
ter, and it is obvious that, according as the first log. is greater 
or less than the second, (that is, according as T is greater or 
less than T'), the correction will be + or — . 

By attending to these circumstances, it may be applied to 
the lower barometer, and will in this case be or +, according 
as the difference of the ?hermometers is + or — . 


M. Eamond adopts the method of correcting the lower baro- 
meter, and to facilitate this, he has given Table I. a double 
form, according as the difference of the thermometers is 4* or 
— ; the one series of numbers l:eing the arithmetical complements 
of the others, by which means the operation is always addition. 

Table No. 2 is constructed from the part of the formula log. 
{1 4 N (log. •0028371 4 log. cos. 2 N being the number 
answering to the logarithm included in the parenthesis. 

The last factor in the Tonnula when altered according to the 
suggestion of M. Oltmans, becomes, 


(in feel), 1 4- 


^log. g -f 0-S6S:m^ . (>0158.39 


2(WSini9*44 


Then according to M. Raraond's improvement, introducing 
the correction for temperature, and transforming it into loga- 
rithms, it becomes, (adopting the former notation). 


log. [l + N (log. ^log. ^ + 0- 868589 j + log. 60158 + log. 

(‘ + ’-OTif') - ‘“g- 20881139.)] 

From this part of the formula. Table No. III. is constructed. 
Table No. V. is taken from one given by Laplace in the 
Connaisance des Temps,’’ for 1812. It supposes the interior 
diameter of the tube to be accurately, known. 

Table No. VI. is described p. 105. 


Logarithms of the const a ui Coefficients, 

Log. 601 58-39 = 4-7792962 
Log. 60345-40 = 4-7806442 

The last value is to be used in cases where the less exact 
method is thought sufficient; and this case Table III. is dis- 
pensed with. 
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Table I. 


For the Redact ion of the Raremcters to the same Temperature. 


UifF. of 
tliemi. 


Difference Positive, when lower Barometer is the warmer. 


Dej^es. 

Dec. 0 j 

1 

s : 3 1 

4 1 

5 1 6 1 7 

8 

9 

0° 

0-0000000 I 

9920 

9840 

9759 

9679 j 

9599 1 9519 9438 

9358 

9278 

1 

9-99991 98 | 

9117 

9037 

8957 

8877 : 

8797 i 8716 86.36 

8566 

8476 

2 

8395 i 

8315 

8235 

8155 

8075 i 

7^4^ j 7914 17834 

7754 

7674 


7593 1 

751.3 

74:13 

7353 

7273 

7re2 J 7112 .7032 

6952 

6872 

4 

6791 ■ 

6711 

6631 

6551 

6471 ^ 

*^6391 1 6310 6230 

3Ej 

6070 

5 

5990 

5909 

5829 

.5749 

5669 ; 

5589 5509 5428 

t ) 

5348 

5268 

6 

518S 1 

510S 

.5028 

4948 

4867 , 

4787 ! 4707 4627 

4547 

4467 

7 

4386 ‘ 

4306 

4226 

4146 

4066 

.3986 i 3906 13826 

3745 

3665 

8 

' 3585 i 

3505 

3425 

3315 

3265 , 

3185 ! 3104 13024 

2944 

2864 

9 

2784 ' 

2704 

2624 

2.544# 

2463 ‘ 

2383 1 230.3 2223 

2143 

2063 

10 

J9vS3 : 

1903 

1823 

' 17 4^ 

1662 ; 

1582 1 150 > !1422 

l;442 

1262 

Jl 

' 1182 

1102 

1 022 

0942 

0862 i 

0782 1 0701 ,0621 

fiPH 

0461 


; 0381 1 

0301 

0221 

0141 

0061 

9981 ' 9901 9821 

1 

la 

9661 

l.S 

'9-9989581 

9501 

9420 

9340 

926(lb 

,9180 9100 19020 

8940 

8860 

U 

8780 . 

8700 

8620 

, 8540 

8460 

i 8380 8300 '822(i 

8140 

8060 


7980 : 

7900 

78:o 

7740 

7660 

7580 i 7500 i7420 

1 1 


7260 

Iff 

! 7180 

7100 

7020 

6940 

68(>0 

6780 i 6700 6620 

6540 

6460 

17 

6380 

6300 

6220 

6140 

(>0{>0 

5980 5900 5820 

5740 

5660 

IH 

;>.7S0 ; 

5.500 

5420 

5.310 

5260 

5180 5I<K) 5020 

4940 

4860 

19 

4780 

4700 

4620 

1540 

4460 

4380 , 4300 ;4220 
3.581 1 3501 13421 

nm 

4060 

20 

.3980 

3900 

3820 

3741 

3661 

.3341 

3261 

21 

3181 


:1021 

2941 

2861 j 

2781 1 270^1 Wil 

2542 

2462 

22 

* 2:182 

2302 

2222 

2142 

2062 ' 

1982 1 1902 1822 

1742 


2J 

158,3 ' 

1503 

1423 

1313 

1263 1 


0943 

0863 

21 

0784 [ 

0704 

0624 

0544 

0464 

0384 0304 ;02S4 

0144 

0065 

25 

,9-9979985 ; 

9905 

9825 

9745 

9665 

1 9585 9505 9426 

9346 

9266 

2ff 

9186 1 

9106 

9026 

8946 

8867 

! 8787 1 8707 18627 

8347 

8467 

27 

1 8S.H7 1 

8308 

8228 

' 8148 

8068 

1 7988 7908 7829 

7T49 

7669 

28 

1 7589 

7509 

7429 

' 7350 

7270 

. 7190 7910 703( 

0930 

6871 

29 

: (>791 ! 

6711 

66,31 

6551 

6471 

1 6.392 6.312 623‘< 


6072 

:io 

, 599:1 

5913 

5H:r3 

575.3 

5673 

It 5594 ' 5514 5434 

15.354 

.5274 
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TabIiE I. 


DifT. of 
therm. 

'T- " -■ -'V'" ' ' — 

Difterence Negative. 

Degrees. 

Dec. 0 

1 

2 

3 

4 

5 

6 

7 

“ 1 

9 

0 

000(K)000 

0080 

0160 

0241 

0321 

0401 

0481 

0562 

0642|0722 

i 

0vK02 

0883 

0963 

104.3 

1123 

1203 

1284 

1364 

I444jl524 

2 

1G05 

1685 

1765 

1845 

1925 

2(K>6 

2086 

2166 

2246:2326 

S 

2407 

2487 

2567 

2647 

2727 

2808 

2888 

2968 

3048L3128 

4 

3209 

3289 

3369 

3449 

3529 

1 3609 

3690 

.3770 

3850 

3930 

3 

4010 

.4091 

4171 

4251 

4331 

4411 

4491 

4572 

4652 

4732 

6 

4812 

48t2 

4972 

5052 

5133 

. 5213 

5203 

5373 

5153 

5533 

7 

5G14 

5694 

">^774 

5834 

5934 

6014 

6094 

6174 

6255! 

6335 

8 

6415 

6195 

6575 

6655 

6735 

; 6815 

0896 

6976 

7056' 

7LS6 

9 

7216 

7296 

7376 

7 156 

7537 

6717 

7697 

7777 

78,57 

7937 

10 

8017 

8097 

8177 

8257 

8338 

8418 

8498 

8578j8658 

8738 

11 

8818 

8898 

8978 

9058 

9138 

1 9218 

9299 

9,379:9459 

9539 

12 

9619 

9699 

9779 

«iS59 

9939 

; 0019 

(X)99 

;0179 

0259;o.339 

I 

13 - 

0 0010419 

0490 

0580 

OlllO 

0740 

0820 

0900 

iofso 

1060|ll40 

14 

1220 

1300 

1380 

14oO 

1540 

, 1620 

1700 

1780,' 1860 

1940 

15 

2020 

2100 

2180 

2260 

2310 

- 2420 

2500 

;2580i2660 

i 1 

2740 

16 

2820 

j 2900 

1 2080 

3060 

: 3140 

1 3220 

3300 

i.338o|3460 

3540 

17 

3620 

! 3700 

3780 

3860 

; 3910 

1 4020 

4 KM) 

4180!4260!4.*i40 

18 

4420 

1 4500 

4580 

4660 

j 4740 

1, 4820 

4900 

49801506015140 

19 

5220 

5300 

5380 

5460 

1 5540 

!j 5620 

5700 

1.5780 

5860 5940 

20 

6020 

6100 

6180 

6259 

j 6,339 

!, 6419 

1} 

6499 

6579 

6659j6739 

21 

6819 

6899 

6979 

7059 

! 7139 

t! 7219 

7299 

7379 

^478 75.38 

22 

7618 

7698 

7778 

7858 

7938 

8018 

8098 

j8l78'825H.833S 

23 

8417 

8497 

8577 

8657 

8737 

8817 

8897 

!8977i9J57 9137 

24 

9216 

9296 

9376 

^456 

9536 

!! 9616 

9696 

! 97 7 619856 99,35 

25 

0’0020&15 

0095 

0175 

{ 0255 

0335 

0415 

0495 

0574 

|0634j0734 

26 

0814 

0894 

0974 

1 1054 

1133 

it 1213 

1293 

11.373 

li 

1 

27 

1613 

1692 

1772 

i 1852 

1932 

; 2012 

2092 

i2l 7 112251 

12.331 

28 

2411 

2491 

2571 

1 2650 

2730 

1! 2810 

2890 

2970:.3050 

1.3129 

29 

3209 

1 3289 

336V) 

1 3449 

3529 

3608 

3688 

,3768.3848(3928 

30 

1 4007 

! 4087 

4167 

! 4247 

4327 

; 4406 

4480 

!4566l46 1614726 
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Table II . — Latitudinal Diminution of Gravity. 


Latitude* 

Logarithms, 

Latitude. 

Lt^rithms. 

Latitude. | 

Logarithms^ 

0 

0 0012301 

j 26 

0*0007579 

1 

51 

9*9997438 

1 

12296 

27 

7236 

52 

7018 

2 

12274 

! 28 

6884 

5.^ 

6603 


12237 

i 20 

6524 

54 

6191 

4 

12184 

12117 

1 30 

6156 

55 

5784 

a 

31 

32 

6781 

6398 

56 

6383 


6 


57 

4986 

7 


33 

5009 

58 

4S96 

8 


34 

4613 

59 

4212 

9 

10 

11702 

35 

4212 

60 

3835 

1 l;>oJ 

I 36 

1 37 

3806 

3395 

61 

3466 


11 

11409 


8)04 

12 

1 1242 

1 38 

2980 ^ 

pr^63 

64 

2762 

IS 

1 1060 

, 39 

2408 

14 

15 

10806 

10658 

! 40 

2139 

65 

2073 

i 41 

1 42 ! 

1714 

66 

1748 



16 

10437 

1288 

67 

1432 

IT 

1020.3 

! 43 

08.59 

68 

1128 

IH 

0 0009057 

44 

. 04.30 

69 

0834 

19 

20 

9099 

9429 

: 45 

/ 0000 

70 

0551 

; 46 
i 47 

9*0999570 

9140 ' 

71 

0280 



21 

9147 

72 

0021 

22 

8854 

! 4S 

8712 

73 

9*9989774 

2ti 

8521 

1 49 

8285 

74 

9539 

24 

8237 

50 

7850 

75 

9316 

25 

7913 

' 

e 




Table V, — Capillary Depression of Mercury. 


Diaiii. of Tube* 

Depresfion. 

Inrhes, 

* Inches. 

0 08 

0*179 

0*12 

0*114 

OUi 

0080 

0*20 1 

0*058 

0*24 

0*045 

0*28 

0*034 

0,32 

0 026 

0*36 

0*020 

0*40 

0*016 


0-44 

0*013 

0'4S 

0009 

0-52 

0*008 

0*56 

0*006 

OCO 

0*004 

0*64 

0-003 

0 68 

0*003 

0*72 

0*002 

0*76 

0*002 ^ 

0*80 

0*001 
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Table III . — Vertical Diminution of Gravity. 


]>iftevenceof 
the Loga- 
rithina* 

— lOo 

Double S 

0 

um of the 

+ 10'^ 

Thermometers. 

20® I 300 

400 

0-005 

00010803 

10914 

11023 

11132 

15241 

. 

11350 

001 

00010867 

10977 

11086 

11196 

11305 

BJlil 

0-02 

10990 

11102 

11212 

11323 

11433 

B 

0-03 

11114 


11338 

11450 

11562 

B!^ 

0-04 

112S7 

11351 

11464 

11578 

11690 

11804 

0-05 

11361 

11476 

11590 

11705 

11819 

11934 

0*06 

11484 

11601 

11716 

11832 

11947 

12064 

0*07 

11608 

11725 

11842 

11959 

12076 

12193 

008 

11731 

11850 

11968 

12086 

12204 

12323 

009 

ltS65 

1 1975 

J2094 

12214 

123.33 

12453 

0*10 

\19>^ 

' l 

12099 

12220 

12341 

12461 

12582 

0-11 

12102 

mi 

12346 

B!!!] 

12590 

12712 

012 

12225 

12349 

12472 

B ! 1 !S 

12718 

12S42 


19349 

12473 

12598 

B ! r 

12847 

12971 

0*14 

19472 

12598 

12724 

12850 

12075 

13101 

0-15 

12596 


12850 

12977 

13101 

13231 

0*16 

12719 „ 

12848 

‘ 12976 j 

13104 

13232 

13361 

0*17 

12842 

12972 

1 ylSlOl ' 

132.31 

13360 

1,3490 

0-lS 

12966 

13097 

13227 1 

13358 

13489 

13GiO 

019 

13089 

13222 

13353 ; 

*3486 

13617 

1.3750 

0-20 

13213 

13346 

13479 1 

1 36 13 

1.3746 ! 

13879 


133S6 

j3I71 

13605 j 

1.3740 

13874 

11009 

0*22 

13460 

13596 

13731 

1.3H67 

140f)3 

14139 

Of»^ 

1S583 

13720 

13857 1 

1.3994 

14131 i 

14268 


13707 

13845 

13983 

14122 

14260 

14398 


13830 

13970 

14109 

14249 

- J4388 

14528 


13954 

14095 

14235 

14376 

14517 

1465S 

0-27 

14077 

14819 

14?6I 

14503 

14645 

14787 



14.314 

11487 

146.30 

14774 

14917 

0*29 

^ 14324 

14469 

14613 

14758 

14902 

1.5047 


14448 

14593 

14739 

14885 

15031 

15176 

Mean differ.' 







ence of the 
terms. 

> 123*5 

124‘7 


127-2 

1 

128-5 

129-7 
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Table III. -^Continued. 


Difference ofj 
the Loga- 
rithms. 

50*^ 

Double 

60° 

Sum of th 

700 

c Thermoii 

800 1 

leters. 

90° 

5 

f( 

1000 t] 

lean ilif- 
erence of 
kieTerms. 

0-005 

11458 

11567 

11676^ 

11785 

11891 

12003 

108-0 

' O-Ol 

0-02 

003 

0-04 

005 

11524 

1 1G55 
117S6 ! 
11917 
12048 

U6S4 

11766 

11898 

12031 

12163 

11743 

11876 

12010 

1214.3 

12277 

11S53 

11988 

12122 

12257 

12,392 

119G2 

12098 

12234 

12370 

12506 

12072 

12209 

12346 

12484 

12621 

109-5 

1108 

1 12-0 

113- 4 

114- 5 

0-06 

0-07 

0*08 

0-09 

0-10 

12179 

12310 

12441 

12571 

12702 

12295 

12427 

12559 

12691 

12824 

12401. 

12344 

12677 

12810 

12945 

12526 

12661 

12796 

12930 

13065 

12642 

12778 

12914 

1.3049 

13185, 

12758 

12895 

13032 

13169 

13306 

115-8 

117- 0 

118- 3 

119- 5 

120- 7 

O-ll 

0-12 

0*13 

01 4 

0-15 

12833 

12904 

13095 

13226 

13357 

12956 

13088 

13220 

13352 

13484 

13077 

1.3211 

13344 

13478 

13611 

13200 

13334 

13469 

13G04 

13738 

^13457 

1.3593 

13729 

13865 

13444 

13581 

13718 

13855 

13992 

122-0 

123- 3 

124- 5 
125*7 
126-9 

0-16 

017 

OlH 

0-19 

0-20 

13488 
13619 
13750 
13881 1 
14012 

13617 

13749 

13881 

14013 

14145 

13744 1 13873 

1.3878 1/14008 
noil if 11142 
11145 1 14277 

U278 j 14412 

; 14001 

141.37 
14273 
14409 
14515 

14130 ■ 

14267 

14404 

14541 

14678 

128- 3 

129- 5 

130- 7 

132- 0 

133- 2 

0-21 

0*22 

0-23 

0 24 
0*25 

14143 

14274 

1 4405 
14535 
14006 

14277 

14410 

14512 

14671 

14806 

14412 

14515 

14679 

14812 

14945 

1 1451G 

HG81 
1481G 
14950 
1.5085 

14681 
14817 
♦ 1 1953 
15088 
15224 

14816 

14953 

15090 

15227^ 

15364 

134- 5 

135- T 
437-0 

139-5 

0*26 

0*27 

0 2S 
0-29 

0 30 

147^17 

14928 

J 15059 

1 15196 

j 15321 

14938 

15070 

16203 

15335 

15467 

15079 

15212 

15346 

15479 

15612 

j 159^0 
i 1.5354 

1 15489 

1 15G24 

} 15168 

15360 

15196 

15632 

1.5768 

15904 

15501 

15638 

1.5776 

15912 

1W50 

140- 6 

141- 9 
143*2 

144- 4 

145- 6 

Mean differ-', ) 
ence of the,> LiO-9 
terms* ! ) 

132-2 

^ 133-4 

1 131-7 

135-9 

1 137-2 



Tai LE VI. Correclion for Elevation of Lower Barometer. 


liOwer 

Baro'.ii. 

Number. \ 

Diff. 


29-5 

1.30 


27-5 

955 

825 

25*5 

1824 

869 

23-6 

2735 

911 

21-6 

S733 

998 

19-6 

4818 

1085 

17-7 

60.3.3 

1215 

1.5-7 

7420 

1387 
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Table Wf v^Thermometrical Variation of the Rarometer. 


DifterenceVi of‘ Temperature. 




go 

3® 

4'> 

30 

j 6® 

1 7® 

8® 

9® 

10® 

Inches. 






IBIII 

Hi 




31*0 

005 

•Oil 

*017 

•022 

•028 



•045 

•051 

•057 

30-5 



•017 

•022 

•027 


Eil 

•044 

•030 

^056 

Km] 



•017 

•022 

•027 

BB3M 

RH 

Kill 

•049 

•05.5 

29*5 



•016 

•021 

•026 

•032 

•038 

•043 

•048 

•054 

29-0 



•016 

•021 

•026 

•032 

*037 

•042 

•047 

•053 

23*5 



•016 

•021 

•025 

•031 

•037 

•042 

•047 

•052 

28-0 


•OlO^ 

r *015 

•020 

•025 

•031 

•036 

•041 

•046 

•051 

27*5 




•020 

•024 

•030 

•035 

•040 

•045 

-0.50 

27*0 

004 


•013^ 

•020 

•024 

•030 

•035 

•010 

•045 

•019 

26-5 



•015 

•019 

•023 

•029 

•034 

•039 

•014 

•048 

26*0 



•014 

•019 

•023 

•029 

*034 

•038 

•014 

•047 

25-5 


•009 

•014 

•019 

•023 

•028 

•033 

•038 

•013 

•046 

25-0 



•014 

•018 

•022 

•028 

•032 

‘0.37 

•042 

•015 

24 ’5 



•013 

•ois 

•022 

•027 

•032 

•036 

•041 

•044 

24‘0 



*013 

•017 

•1)21 

•027 

•031 

•036 

•040 

•044 

23*5 



013 

•017 

•021 

•026 

•030 

•035 

•040 

•043 

280 



•012 

•017 

•020 

•026 

•029 

•034 

•039 

•042 

22-5 



•012 

•016 

•020 

•025 

•029 

•031 

•038 

. _ 

•041 

22*0 



•012 i 

'•016 

•019 

•025 

•028 

•033 

1 -037 . 

•041 

21*5 



•Oil : 

•016 

•0)9 

•024 

•028 

•033 

*036 

•040 

21-0 



•Oil 

•013 

•019 

•023 

*027 

•032 

•035 

•039 

20-5 


•007 

•oil 

•013 

•018 

•022 

•026 

•031 

•031 

•038 

20*0 



•oil 

•015 

•018 

•022 

•026 

•030 

•033 

•037 

19-5 



•010 

•014 

•017 

•021 

•025 

•029 

•032 

*036 

19-0 



•010 

•014 

•017 

•021 

•024 

•028 

•031 

•035 

185 


*006 

•010 

•013 

•016 

•020 

•024 

•027 

•030 

•034 

18*0 



•010 

•013 

•016 

•020 

•023 

•026 

•029 

•033 

■QM 



•009 

•012 

•015 

•019 

•022 

•025 

•028 

•032 

B f IB 



•009 

•012 

•015 

•019 

•021 

•024 

•028 

•031 



•005 « 

•009 

•012 

•014 

•018 

•021 

•023 

•027 

•030 

■ i s 



•008 

•Oil 

•Oil 

•018 

•020 

•022 

•026 

•029 

13-5 

2 


•008 

•on 

•013 

•017 

•019 

*022 

•025 

•028 

15-0 



•008 

•Oil 

•T)13 

•017 

mm 

•021 

•025 

•027 

14*5 



•007 

•010 

•012 

*016 

•018 

•021 

•024 

•026 

DEB 



•007 

•010 

•012 

^16 

•OJH 

•020 

•023 

•025 

13*5 



•007 

•010 

•012 

wim 

•017 

•019 

•022 

•025 

■Esa 



•006 

•009 

•Oil 

•016 

•on 

•019 

•021 

•024 

12'5 

, 


•006 


•Oil 

•014 

•016 

•018 

ESil 

•023 

12*0 1 1 


gUtlMl 

•009 1 

•010 

mm 

•016 

•017 

•019 1 

*022 
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One great excellence of M. Ramond s tables consists in their 
being (with a very slight exception) applicable to any system of 
measures. They are, however, adapted to the centigrade ther- 
mometric scale. In this respect I have not altered them, being 
convinced that the simplicity and convenience of that scale must 
sufficiently recommend it in all scientific applications ; and 
having little doubt that the example of its adoption by philoso- 
phers will ultimately be followed by the world at large. The 
adoption of a system of measures founded on a philosophical 
basis, will probably always be hindered by the close and 
widely ramified cfinnexion which the old system maintains with 
all parts of the common business of life, and with the lowest 
mechanical arts. It will probably be long before our carpenters, 
bricklayers, and blacksmiths, will learn to compute by deci- 
metres and centimetres ; but with respect to the introduction of 
the centigrade tliermonieter, the same objectiejns by no means 
apply. The thermometer is an inslrumenkjp-^fich has no appli- 
cation in these common arts. The nn^i? ordinary use of it 
implies a cerlaiu degree of education and scientific information ; 
and to those not habituated to scientific studies, but who are yet 
desirous of understanding the principle of their instrument, the 
centigrade scale is surely far the best for facility of explanation, 
III barometric observations, however, its application is now 
becoming so general that 1 coucctvo no explanation is necessary 
for continuing the adoption of this scale in these tables. Most 
mountain barometers, as at present constructed, are furnished 
with a thermometer graduated both ways. For the convenience, 
however, of those who continue to use*the Fahrenheit scale, I 
here insert a table of the simplest and most compendious^, form, 
by which either scale may be reduced to the other With the 
greatest ease and sufficient accuracy. 


K eduction of Cent, 
to Fahr. 

Reduction of Fahr. 

♦ to Cent, 

Cent. 
Degrees 
Or I)ec. 

I Fahr. 

1 Degrees 

I or Dec. 

Fahr. 
Degrees 
or Dec. 

1 Cent. 

[ DcgrecvS 
or Dec. 

Ofl 

00 

0 

000 

05 i 

09 

1 

055 

10 

18 

2 

111 

15 

27 

3 

166 

20 

30 

4 

222 

25 

45 

5 

277 

30 

54 

6 

333 

35 

1)3 

7 

388 

40 

72 

8 

444 

45 

81 

9 

500 
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The mode of using it will be 

obvious from the subjoined 

examples ; 

< 

Example 

1.-27° Cent. 

66° Fahr. 

= 25\ .. 

.. /45-0 Fahr. 

- 32 

+ 2/.. 

3-6 

34 30 \ 16-6 Cent. 


48-6 
+ 32-0 

4/..1 2*2 


80-tJ 

18-8 

Example 2. — 33‘25 Cent. 

48r75 Falir. 

= 30*00-^ 

.... r 54*0 Fahr. 

32 

+ 3-00 J. 

. . . . < 5’4 

— 

+ 0-25J 

L 0-45 

16 


' NM-85 

10‘0 ^ [ 5*5 Cent. 


+ 32tI 

60 r ..)3-3 

0*7 r , . ■) 0-388 


91‘85 

0-03} .. C 0*027 


9-215 


Having thus brought to a conclusion an attempt to condense 
into a brief abstract the most useful parts of M. Rainond’s 
Instructions, I propose, in a future communication, to subjoin 
an outline of the demonstration of the formula ; together with a 
few remarks on one or two other points connected with the 
subjeotr 13. P. 

( To he conihwcih') 


Article VII. 

Notice upon the Volcanic Island of Milo. By Sir Francis S. 
Darwin, MD. &c* (With Plate XXII.) 

(To the Editor of the Annals of Philosophy.) 

SIR, Bvxion^ 1S23. 

OnsKRviNG your analysis ’of the water from what you call 
the boiling spring of Milo, in the July number, 1819, of the 
A}inaJs of Philosophy I presume that the following description 
of that island, taken from my manuscript journal, may be inte- 
resting ; I beg to offer it, and shall be happy if it affords any 
information to your readers. 

I remain. Sir, your obedient humble servant, 

Francis S. Darw in. 

• O. S. xiv. 27 : alt»o p. 68 of the present volume# 
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In the month of June, 1810, we landed at Milo, and proceeded 
to the Old Town, which is quite /uinous, although a few inha- 
bitants still occupy some of the houses. The ancient w^alls bear 
the marks of great waste and decay. Four miles from this is the 
Kew Town, situated upon one of the most elevated parts of the 
island. Tlie incursions of the Algerines, and the plague, 
induced these few hundred people to neglect their former low 
situation (the old city) for this elevated one. On the fool, and 
a*, the side next the sea, of the hill upon which the present tow n 
stands, are many very interesting remains of a most remote 
period. We could distinctly trace the extent of a large amphi- 
theatre, and many beautiful marble columns are seen amongst the 
ruins. Walls of immense thickness; — and the cement by v/hich 
these stones are beld^togetlier, appears to brave the waste of time 
better than the hard stone itself. The highest point of Milo, or 
Mount St. Elias, is about 800 feet above the sea, and it is of a 
conical shape ; this feuminit was formerly a of observation 
for pilots, but now lor pirates, who infes|^)/^ Archipelago. On 
the north side of th<i island, and half a mile from it, are some 
curious basaltic rocks, wdiich do not appear to contain zeolite; 
but there are no columns on Milo itself. Upon ascending from 
the harbour to the tow n, we pass over hills and rocks of lava, in 
which opal is found, with pumice stone, and sulphur, and beds 
of limestone which have been burfit, and still retain many per- 
fect shells, whicli soon absorb moisture, and fall to pieces in the 
liand. In one jiart of a rock of red sandstone, at about tlie 
middle of the entrance into the port, are some singular Catacombs 
in the pe rpendicular rock, some of them capable of containing 
four, SIX, or eight bodies, and they are ^eeu in the side" of the 
cliff ten or twenty feet below the level of the water. This is a 
strong proof' that the harbour was the crater of a vulcano, as 
here lliere is i.o tide, and these tombs must have been formed 
before the grand eruption which gave access to the sea. The 
situation of these sepulchres is marked upon the chart. It 
occurred to me on seeing in the map (which was jiartly copied 
from an Admiralty book), that 40 fathoms w^as the greatest 
depth in this large basin, that there might be a part infinitely deeper 
which had been the real f urnace of the volcano. I was at great 
pains in sounding, but could no where find it to be deeper, except 
at the entrance. On the west and south sides of the Barbour are 
innumerable hot sulphureous springs, some of them being 125® 
uf Fahr. but most of them rise out of the sand, in the sea a few 
yards from the shore; they’ arc so numerous that every wave, 
although it blows fresh, is very warm to the hand. Along with 
the water, a great quantity of sulphuretted hydrogen gas is 
emitted. 'fhe Vuins of ancient baths still exist here, and near 
them a part of an inscription, with the name Diagoras, Kow if 
the eruption had taken place since the time of that philosopher 
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(about 400 years before Christ), we should probably have had 
some records of it; therefore it is fair to presume that the Cata- 
combs arf) of more ancient date. 1 obtained an ancient Greek 
vase taken from one of these sej)ulchrcs, which lias all the did- 
racters of the very earliest period of the arts. 

The island is still subject to fre^pient earthquakes; and proba- 
bly it was an exertion of ibis volcano, or of that at Santorini, 
whicli destroyed one of tlie principal towns of Candia or Crete, 
W'ith its inhabitants, in the year l^^(Hh 

About four miles to tlie north-east of Milo is Polino (or Burnt 
Island), which consists entirely of one imiuense cinder, with a 
central hill composed of u smooth-fractured, compact, baked 
clay, ol’a dusky white colour, appcaniig like a heaji of pottery, 
and the highest point being about GOO i'eet aliove the sea. To 
ascend this liill, it is necessary to pass along a ridge, of which 
there are oight,^ that support the central mass. The intervals 
of these ridges tyjH ravines of pumice stone. The island is 
uninhabited, and eW'xly without fresh \vatM\ which is nut the 
case with Milo, where tiiore are springs of good water. Ujmn 
ascending the hill ofPolmo, I ob^rved some modern excava- 
tions, lik<‘ mines, but there is not any jipparcnt inetnllic substance 
that could have In^eu followed, and they extend about 20 yards 
into the hill, showing the ir>vari.d)!e volcanic formation of the 
i>Iand. There are here im rei. .ains of ancient ruins, and there is 
scarcely any vecietalion. 


Akiicls VIIL 

An Examination of the lil(n)d. IW J. L. Prevost, MD. and 

J. A . Dumas.'''* 

Tin: authors commence their memoir with observing, that the 
previous microscopic examination of the blood had proved that 
this fluid duriiug life is merely serutn, holclingsmaii regular inso- 
luble corpusculos in suspension. These corpuscules are always 
<‘.oiaposed of a central colourless splieroid, inclosed in a red 
colouix'd membrane, from which it readily separates after death, 
lias white central spheroid is transparent and spherical in those 
animals which have circular particles, and oval when the parti- 
cles are elliptical In the first case its diameter is constant; in 
the second, various. 'The colouring mutter is readily divisible, 
but insoluble in waU^r, and always separates from it by standing. 

The three substances which are examined in the chemical 


• Abstracted from the Animlcb de Chimie ct dc Physifiue, tome xxiii. p. 50. 
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investigation of the Mood, are the* albumen, the serum, the white 
globule, and the colouring matter. White of egg is albumen 
nearly pure, but the serum of ox or sheep’s blood is purer, as the 
white of egg always contains light membranous flocculi, which 
are not albumen. 

The coagulation of albumen by heat being so characteristic a 
^"roperty, and the cause of it difficult to discover, experiments 
ivere made to determine the circumstances wliich accompany it. 
By heating white of egg in tubes placed in water over a lamp, the 
following results were obtained : 

At 140° Fahr. the white of egg remained thin and clear. 

145° an opalescent tint appeared at the lower part of the 
tube. 

140° the opalescent portion became solid, while the upper 
portion remained fluid. < 

158° tlie opalescent appearance occurr^i in the upper part 
of the tube. ^ 

1G5° the solid illcatlou was complete. 

The authors conclude tliat 158° is about the coagulating 
point; coagulated albumen, when examined by the microscope, 
presents the same white globules which have been already men- 
tioned. ?soiie of the circumstaiu^ which accompany the coa- 
gulation of albumen lead to a discovery of its cause. The 
authors then refer merely to the opinions of Fourcroy and 
Scheele as lieing erroneous. M. Thenarcl’s opinion, that it is 
deiived merely from the cohesion of thc^nolecules of the albu- 
men, they consider it difficult to substafttiate by experihient; 
and they also think it poshible, but not easily demonstrable,' that 
the caustic soda necessary to the solution of the albumen may 
become carbonate by the decomposition of a small portion of 
animal maUer, and so become incapable of retainittg the albu- 
}n(*n in solution. The authors then remark, that the action 
of voltaic electricity elucidates the state of combinL^tion which 
exists l)(, tween the albumen and the soda ; many otiier well- 
known exp(M‘imeiitl|i they ol^serve, show' that this substance is 
also capable of combining with metailic oxides. When a metal- 
lic sail- is precipitated by albumen, a portion of the acid is 
retained by the oxide, and all the oxide is not in combination 
with the aniiiuil matter, for l!ie soda of the all)umen decomposes 
a part of the salt, independently of it. When the decomposition 
of albumen is efiected by thcf pile, vvitli a copper wire, a com- 
pound is obtained, which consists of vvat(*r, albumen, and oxide 
of co])per: wdien moist, it is slightly green, and when dried, of 
a turquoise colour. If an iron wire be employed, then a com- 
pound of albumen and oxide of iron is obtained. The coagula* 
tion of albumen by alcohol is owing to the aflinity of this fluid 
for soda ; and it is stated to be the best mode of procuring albu- 
men in a state of purity. When examined by reagents, it docs 
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not appear to differ at all from fibrin. The action of acids upon 
albumen leads to the same conclusion, although there are two dif* 
ferent operations to be distinguished ; first, the saturation of the 
soda; secondly, the action of the acid upon the albumen. The 
first explains the precipitation of albumen by the greater number 
of acids, the action of the acids depending upon their nature ; 
thus acetic and phosphoric acids redissolve, or at least reduo'", 
even fibrin itself <o a gelatinous state, and consequently they do 
not precipitate it from its alkaline solutions. 

MM. Pro vost and Dumas observe, that the history of the 
colouring matter of the blood would have been long since set- 
tled, if it had not been for an error caused by a very simple cir- 
cumstance : the colouring matter of the blood, owing to its 
extreme divisibility when put into water, ami to its passing througli 
filters, has be(ai>i^ipu.sed to be soluble in water. By the aid of 
a microscope, hov^^^r, the particles are perce]>lible, and by 
standing, they separate in the state of a dense red substance. On 
this account the authors conceive that the action of reagents 
upon the colouring matter of tlie blood has never been satis- 
factory. 

The colouring matter of the blood appears to be formed of an 
animal substance in combimi ion with peroxide of iron. Expe- 
riments hitherto made woidd lead to the conclusion that it is 
albumen ; but as chemists have always operated u])on a mixture 
of red matter, white globules, and the albumen of the serum, the 
question is undecided, and the authors expressly state their 
belief, that the proc(^sses proposed by MM. Berzelius, Brande, 
and ITauquelin, to isolate the colouring matter, are all fallacious. 

MM. Prevosl and Dumas observe, that it is much more easy 
than it has been supposed, to determine the proportions of the 
different aniinal matters which the blood contains, and the fol- 
lowing are the results of their experiments : — 

Mammifera\ 

Green monkey (Callitriche). Blood (lrst||n from the basilica. 

Scrum, Blood. 

Water 008 Water 7760 

Albumen and salts . . 92 IWticles 1461 

— Albumen and salts . .. 779 


1000 " 


10000 


Man in a healthy state : venous blood : mean of many analyses. 



Serum. 


Blood. 

Wafer 

. . 900 

W^atnr v 

•. 7839 

Albumen and salts , . . 

. . 100 

1000 . 

Particles 

Albumen and salts . 

.. 1292 
.. 869 



10000 
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Man in a healthy state : blood from the vena portte after 


execution. 

Serum. 


Blood. 

Water 

. . 9or> 

Water 

... 8014 

Albumen and salts . . 

.. 95 

Particles 

... 1142 



Albumen and salts . 

.. B44 

1000 

Guinea pig : blood from the jugular. 

10000 

Water - * . . 

Serum. 

.. 900 

Water 

Blood , 

... 7848 

Albumen and salts . . 

.. 100 

Particles 

... 1280 



Albumen and salts • 

. . 872 

1000 

Dog : blood from the jugular. 

f 

10000 

Water 

Serum. 

.. 926 

Water 

. . . 8107 

Albumen and salts . . 

.. 74 

Particles 

. .. 1238 



Albumen and salts . 

. . 655 


1000 

J 


Cat. 

Water 

Serum. 

904 

Water 

10000 

Blood. 

. . . 7953 

Albumen and salts , , 

, . . 9(; 

Particles 

. 1204 



Albumen and salts 

843 


loot) 




10000 


Goat : blood taken from one of the saphena^. The blood of 
this animal is light coloured, and the venous blood j>early os red 
as the arterial. 



Scrum, 


Blood, 

Water 

. .. 907 

Water 

, . . 8146 

Albumen and salts . 

. . . 93 

Particles 

, .. 1020 


1000 

Albumen and salts . 

. . 834 

10000 

Calf: mixture of 
slaughter-house. 

arterial and 

venous blood obtained at a 


Scrum, 


•• Blood. 

Water 

..,901 

Water . 

... 8260 

Albumen and salts . 

... 99 

Particles 

... 912 


. I-- - 

Albumen and salts . 

.. 828 


1000 


10000 
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Hare : the blood taken frora one of the jugulars 



Scrum. 


Blood. 

Water ^ , 

, 891 

Water • *••••••••• 

.. 8379 

Albumen and salts . . . , 

. 109 

Particles 

. . 938 



Albumen and salts . 

.. 683 


1000 






10006' 

Horse : venous blood. 




Serum. 


Blood. 

^Vatcr. 

. 901 

W ater . ^ ^ . 

.. 8183 

Albumen and salts . . . . 

, 99 

Particles 

.. 920 



Albumen and salts . 

.. 897 


1000 






10000 

-x. 





Birds. 


Pigeon : blood from tlie jugular. 




Seruni, 


Blood. 

Water 

, 945 

Water 

.. 7974 

Albumen and salts , , • . 

. 65 

Particles 

. . 1657 



Albumen and salts . 

.. 4G9 


1000 






10000 

Duck : blood from thv jugular. 



- 

Scrum. 


Blood. 

Water 

. 901 

Water 

.. 7052 

Albumen and salts , . . , 

. 99 

Particles . . . 

.. 1501 



Albumen and salts. 

. . 847 


1000 



4 

• 


10000 

lien : blood from the 

jugular. 




Serum. 


Blood, 

Water 

, 925 

Water 

.. 7799 

Albumen and salts 

, 75 

Particles 

.. 1571 



Albumexi and salts , 

.. 630 


1000 ■ 






10000 

Raven : a very young bird. 




Serum. 


Blood. 

Water 

. 934 

W ater • I • • • 

.. 7970 

Albumen and salts . . . . 

60 

Particles 

.. 1466 



Albumen and salts. 

.. 664 


1000 


10000 
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Heron : this bird had been wounded, and had refused food 
for some days. Only one analysis was made. 


Scrum, 


Blood. 

Water 932 

Water 

.. 8082 

Albumen and salts .... 0‘8 

Particles 

.. 1326 

— 

Albumen and salts , 

.. 692 

1000 


10000 

Cold-hlooded Animals. 

Trout. 


Scrum. 


Blood. 

Water 923 

Water 

.. 8637 

Albumen and salts .... 11 

Particles. 

.. 638 


Albumffh and salts. 

.. 725 

1000 

0 - 

10000 

Burbot (Gadus ho! a). 



Serum. 


Blood. 

Water 931 

4 / Water 

.. 8862 

Albumen and salts .... 69 

Particles . ........ 

481 

- 

Albumen and salts. 

.. 657 

1000 




• 

10000 

Fro<y : mixed blood obtained towards the end of winter. 

Scrum. 


Blopd. 

Water 930 

Water 

.. 8846 

Albumen and salts .... 30 

Particles 

... 690 


* Albumen and smUs . 

.. 464 

1000 


10000 


Land Tortoise : the animal was bled 1o death from the jugular 
towards the end of winter. The blood did not differ in appear- 
ance from that of a bird, the clot being bulky. The animal had 
neither eaten nor drank for five months. Its temperature was 
exactly that of the air;' it breathed only three times in a 
minute. 



jScrum. 


Blood. 

W^ater - - • 

904 

Water . 

... 7688 

Albumen and salts . 

... 96 

Particles . « * 

... 1606 


1000 

Albumen and salts . 

.. 806 


10000 
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Common Eel. Mr. Hewson 1ms stated the globules of the eel 
to be circular, but the}^ were found to be elliptical. The blood 
was obtained from the aorta. 



Senini. 



Water 

900 

Water 

.. 8460 

Albumen and salts 

100 

Particles 

.. 600 


1000 

Albumen and salts . 

.. 940 

10000 


MM. Prevost and Dumas observe, that the inspection of these 
results will prove that it is impossible to draw gny geneial con- 
clusions from them respecting the composition of the serum : 
this fluid varies in the same animal, and still more in ditferent 
animals, without the possibility of connecting this character 
with the physiological condition of the individual. With the 
particles, the case isL^Jifferent, and, in the greater number of 
cases, their quantity brars a certain relation to that of the heal 
developed by vital action, as will appear by the annexed table : 
it shows the number of particles in lOOOO parts of tlie blood, tlie 
usual temperature of the rectum, the number of beats of the heart, 
and the inspirations in a minute. To complete our knowledge 
on this subject, we want the rt%tive weights of the animal and 
the blood in circulation. Willi this difficult subject the authors 
are now engaged. 


Animal. 

« 

M^eight of particles 
in 10000 of bltxHl. 



Mean temperature. 

Pulsations in a’PespiratiunH 
minute, jin a minute. 

Piffeon 

1557 

107-6 I'ahr. 

1.36 

i 

Hen 

1571 

106-7 

no 

30 

Duck 

1501 

108-5 

110 

21 

Kaven 

1466 

— 

— " 


Heron 

LT26 

105-8 

200 

22 

Ape 

1461 

95*9 

90 

30 

j\Ian 

1292 

. 102-2 

72 

18 

Guinea Pig .... 

' 1280 

100*2 

140 

36 

Dog 

12S8 

99-.3 

90 

28 

Cat 

1204 

101*3 

100 

24 

Croat 

1020 

102*6 

84 

21 

Calf 

912 

i — 

— 

— 

Hare 

93S 

100*2 

120 

36 

Horse | 

920 

96-2 

56 

16 

Sheep 

900 

100-2 

— 

1 — 

Trout 

i 638 

, — 

— 

— 

Burbot 

481 

That of the place. 

— 

! S6 

I-'rog 

690 

48-2 in watenof 45-5 

— 

20 

Tortoise 

1506 

That of the air. 


3 

Eel 

600 

— 

— 

— 


In attempting a comparative examination of arterial and 
venous blood, unexpected difficulties and* irregular results 
occurred. It was at length discovered that when a small animal 
is bled to a considerable extent, the veins rapidly absorb, at the 
expense of the rest of (be system, a proportional, or perhaps an 
equal quantity of fluid to that in circulation : from which it 
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follows that the c^uantity of ptfrticles appears to diminish in a 
given quantity ot blood. This was proved by the following 
experiments : — A cat which had been previously bled for 
another purpose, had venous blood again taken from it ; it con- 
tained 862 parts of particles in 10000 of the blood ; when bled 
the next day, the particles amounted to 856 parts. A strong 
healthy cat was much bled from the carotid ; the blood con- 
tained 1 184 of particles in iOOOO ])arts ; two minutes afterwards, 
blood taken from the external jugular gave 1163 of particles; it was 
then suH'ered to bleed five minutes; and blood then taken from 
the jugular gave only 936 of particles. These two experiments, 
the authors observe, leave no doubt as to the rapidity of the 
absorption, and they indicate at the same time the plan to be 
adopted fi^r avoiding the error which it occasions. It appeared 
probable that by slightly bleeding a strong ^imal, no sensible 
effect would be produced ; a sheep being bled for this purpose, 
from the carotid, 10000 parts gave 935rof particles, ana venous 
blood from the jugular gave 861 ; the^blood of the dog and cat 
present similar differences. Ten thousand parts of arterial blood 
usually contain 100 parts more globules than venous blood. 
Sometimes the serums are similar, sometimes slight uncertain 
differences are perceptible, was taken in the experiments 

related to obtain the venous brnore the arterial blood, in order 
that the venous absorption, if it occurred, should not be in favour 
of the circumstances related. 

In recapitulating the results of their labours, MM. Prevost and 
Dumas remark. 

First, that arterial blood contains more particles than venous 
blood ; 

Secondly,, that the blood of birds is the most abundant in 
particles ; 

Thirdly, that the raammiferm succeed birds in this respect, 
and that jt would appear that the blood of the carnivorous tribes 
contains more particles than that of the herbivoras ; 

And, fourthly, tliat cold-blooded animals possess the smallest 
number of particles. 

Finally, they observe, we acquire a direct proof of absorp- 
tion by the veins after bleeding. We may even make use 
of this principle for the purpose of explaining the anomaly 
in the heron. It had lost much blood ; it had not taken any 
food for some days ; and it seems fair to conclude from these 
two circumstances, that the volume of particles having dimi- 
nished, on the one hand, and not having been replaced, on the 
other, necessarily remained below the mean. 

The apparent anomaly in the tortoise may be explained with 
equal facility. The life of this animal is almost suspended dur- 
ing winter, so that many fewer particles of its blood are 
destroyed. ^ must, however, lose water, partly in respiration ; 
partly by transpiration ; and partly by urine, the excretion of 
which in abmidauce regularly continues. 
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Article IX. 

On the Crmiallinc Forms of Artificial Sails. 

By H. J. Brooke, Esq. FRS. 

iCoiithiucd frtm p. 121.) 

In order to apply successfully tlie tables of modifications 
referred to in my last communication, or indeed to compare 
crystals with any of the eng^raved figures by which they are 
represented, it is necessary to acquire a liabit of what may be 
termed reading crystals. This is not difficult of attainment when 
they are regularly formed, but when they are distorted in their 
shape, and some <)f the planes w'hich are represented in the 
drawings as equal au(J symmetrically placed, are dis})roportion- 
ately enlarged at the exj^mse of others, it requires a little more 
consideration to trace the cliaracter of the true form in the 
imperfect crystal. It is convenient to attach the crystal we 
are examining to the end of a bit of wax taper two or three 
inches long, by means ol‘ which we may hold it in any position. 
Our first object should be to discover some symmetrical lateral 
. or ierminabplanes, and when we*lrave discovered these, the crys- 
tal should be placed on the wax so us to enable its being con- 
veniently held with its lateral planes vertical. 

The cuhe^ tetrahedron^ and all the octahedrons^ may be easily 
recognised. The right sfjnare prism may be distinguished from 
the cube oy not having its lateral audits terminal edges similarly 
.modified. In the right rectangular prism, tlie lateral planes 
incline to each other at an angle ofliO'^, but in the jyght oblique- 
angled prism those planes incline alternately at a greater and 
less angle than 1)0°; the terminal jilane iu both is perpendicu- 
lar to the laterjd jilanes, and the planes which replace the solid 
angles incline unequally on the three adjacent primary j>lanes. 
The 7‘ighi rhombic prism is distinguishable from the oblique by 
the inclination of the terminal or the lateral planes being in 
the right prism, and being greater and less alternately iu the 
oblique. The planes marked c in the right prism incline equally 
on the two adjacent lateral planes, while those marked c in the 
oblique incline unequally on the avljaceiit planes. The rhomboid 
may be distinguished from the oblique jhombic prism, to v*^hich 
it bears a great analogy in its general form, by the symmetry of 
its modifying planes when held with its axis vertical ; and by the 
equal iiitlination on the three adjacent lateral planes, of a jdane 
replacing its terminal solid angle ; whereas an apparently corres- 
ponding plane on the oblique rhombic prism will inea.sure 
unequally on the adjacent lateral planes. But it will be well to 
proijure regularly formed crystals of some of substances 
described, and by holding these in the positions in wdiich they 
are represented in the drawdngc,, the relations of the several 
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figures to each other will be readily perceived, and the less regu- 
larly formed ones will, after a liJLtle practice in examiniug them, 
be more easily understood. 


Chloride of Mercury, — Calomel, 

I have received from Mr. Coo])er some good crystals of this 
substance, which leave afforded the measurements given below. 
I have not found any distinct* cleavage among these, but there 
are indications of cleavages parallel to all the planes of a sejuare 
prism, which maybe regarded as the primary form. The primary 
form of the mineral, whicli has been called 


77 inriaie of mere nr y, is also a square prism, 
and the secondary planes which replace the 
terminal edges and angles of a crystal I have 
nieai>ured, incline at the same angles outlie 
lateral planes, as these do. 


P on M, or ISP. . , 

90° 

00' 

I* Oil a . 

... 112 

r> 

P on c 

... 119 

oO 

M on M' 

90 

00 

M on ^ 

l.i>0 

10 

a on edge Cl 

lo7 

55 



Bichloride of Mercury ^^CorrosicrC Suhlimat^. 

I am obliged to Mr. R. Howard for the crystals from which 
this i'orm has been determined. The cleavages arc parallel to 
the lateral mid to tlie terminal planes of 
u riis^ht rhombic prism of 93^ 44 . ave 
not observed any modiiications of the ter- 
minal planes iVoiii which the dimensions of 
the primary form may be inferred. 

P on M, or W 00' 

M on M' 93 44 

M on /? 133 • 8 




I*: 

li' 


M" 


Phosphate of Ammonia 
The primary form is an oblique rhombic 
prism, and there are indistinct cleavages 
parallel to the planes M and M'. The crys- 
tals are usually lengthened in the direction 
of the horizontal diagonal of the figure. 

PonM,orM' 105^ 00' 

P on c 2 92 42 

Ponci 109 32 

M on M'. . . 84 15 


I (' ?, i 



* For the crystals of this and the five following substances, I am obliged to Mr. 
Cooper, who informs me that he proposes to make collections of crystals of uie^artificial 
salts for sale ; cOnletnplates that he shall he cftj&led to eupply them at a eery 

moderate price. 
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Phosphate of Soda, 

This salt effloresces so readilj, that if it be attempted to be 
measured in a warm and dry day, the planes will become obscure 
before they can all be adjusted on the goniometer.’*^ 

The primary form is an obiupic rhombic 
pfism, with indistinct cleavages parallel to 
the planes M and M'. The crystals are * 

frequently deposited singly ajid very syni- /^/ ' 

metrically formed. , ^ ^ < / 

P on M, or M' lOG* 44' l,;i ' V— /, 

Pone' 129 12 I'i I m 

Pong 112 27 I i i 

Pon/» 121 14 \ \ I 7 

M on M' 67 GO 

Mon/( 123 45 *' 

M on /c. , . 14G 15 

Salinate of Ammonia, 

Cleaves readily parallA to the planes P, M, and T, of a doubly 
oblique prism. The attachment of the crystals is commonly by 
one of the summits of the figure. 


P on M 


53' 

P on T 

9; 

25 

P k . 

91 

45 

P on 

151 

57 

Pon/ 

151 

7 

M on T. 

100 

15 

M bn g 


53 

M on 7' 

117 

00 

T on A 

135 

46 


Slid inale of Soda. 

The primary form is a doubly oblique prism^ of which either 
the plane marked P, or that ’marked 6, might be the terminal 
one. There is not any distinct cleavage that 1 can perceive 
parallel to either of these, or to the lateral planes, although there 
IS some trace of it parallel to b. Some of 
the crystals have both their terminations 
complete. 

P on M 128^ 00' 

P on T 140 oO 

P on // 09 30 

'P on h . 169 55 

iVI’ou T 117 6 

T on A' 133 20 

5 on M 115 8 

AonT 108 7 

* It need scarcely be remarked that efflorescent salts should be mcneured when the 
air is moist, and deliquescent ones when it is warm and dry. 
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Chromate of Ammonia^ 

The primary form is an oblique rhombic prisnu This 
cleavedin the direction of its two diagonals, but there is 
distinct cleavage parallel to the primary planes. 

The planes P are frequently rounded, and 
the crystals are very thin. 

. . . ' 04 ° 

... 110 
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may be 
not any 


P on M, or M'. 
P 


ong. 

P one' 101 

P on // 122 

MonM' 98 

M on A 139 

M on g 135 


00 ' 

10 

58 

31 

8 

4 

47 



Chromate of Soda. 

I have not perceived any distinct cleavs^e in these crystals, 
which effloresce so rapidly that the surfaces cease to reflect 
the images of objects almost before the# planes can be measured. 

The primary form is an oblique rhombic 
prism^ the crystals being sometimes consi- 
derably lengthened in the direction of the 
horizontal diagonal, 

PonM,orM'. ... lOP 

on g < . • . ] 00 

P on £! 133 

P on A 107 

M on W 80 

M on A 130 


IG' 
20 
20 
43 ■ 
4 
8 



Fig. 1. 


, Sabcarbo7iate of Soda. 

The primary form of this salt was given by Rome De LTsIe as 
cm octahedron with a rhotnbic hascj which form has been adopted 
by Haiiy, and other writers, evidently without Examining the 
crystals ; for even with the common goniometer, the difference 
of more than 3° between the inclinations of 
M on M', and c one', of the annexed fig. 1, 
might have been readily detected. 

On examining some large and bright 
crystals received from Mr. R. Howard, I 
observed that two of the four edges of the 
supposed base of the octahedron were 
replaced by narrow planes; and on lootmg 
through the crystals, I perceived indica- 
tions of cleavages. parallel to the edges that 
Were not replaced. In this direction, they 
may be very easily cleaved, but 1 do not 
find that they yield to cleavage parallel 
to the replaced edge, or to any of the other 
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planes« On dissolving and recrystalUsiirg 
this salt, I obtained crystals^ resembling 
jBg. 2, and others much more reduced iii 
height ; some of these are so thin as to 
leave scarcely a vestige of the planes M and 
h, and several are hemitropes, the plane of 
imaginary section being paiallel to P. I 
have, therefore, been induced" to consi- 
der the primary form an oblique rhombic 
prism* 

Fig. 1 represents the ordinary shape of 
the crystals. 


Fig. e. 



P on M, or M' 108^^ 43' 

P on e, or c' 129 52 

Pon// 121 20 

MonM,^ 76 12 

M on A . .4 128 6 

Mon A .V 141 54 

e on : 79 44 

c on k 140 8 


Articjle X. 

Description of the (julvanohcope. By the Rev. J. Camming, 
MA.,.FRS. and Professor of Chemistry in the University of 
Cambridge. 

(To the Editor of the Annals of Philosophy.) 

MY BEAR SIR, Vaynhridge^ Sept. 17, 182S. 

I HA vE found the galvano^cope, mentioned in the note of my 
last communication, so useful in detecting minute electromag- 
netic action^ that I wish it to be more generally known than it 
seems to be” at present ; you will, therefore, oblige me by insert- 
ing an account of it in the next number of your Annals. 

Tlie drawing and description (Plate XaUI), are taken from 
the first volume of our Cambridge Transactions, with the addi- 
tion of the mode of neutralizing. the needle, which I find prefer- 
able to what I then proposed. 

Its delicacy is such as to show a deviation of from 20® to 30® 
by the galvanic action of zinc and copper surfaces not exceeding 
l-16QB’ai of an inch. Disks of one inch diameter moistened 
with spring water,t alcohol, or sulphuricT ether, give nearly the 
same deviation. Two wires of silver and platina, each 1-lOOth 
inch diameter, and 3 inches long, twisted together at one end, 
and heated by a spirit lamp, gave a deviation of 90®. 
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Fig. 1, the ^alvanoscope. 

A K, tubes tilled with mercury, to be connected with the gal- 
vanic plates. 

A B C D E F G HK, a wire placed in a spiral form, round the 
compass needle n s. 

a b Cy d € f brass wires inserted in the galvanoscope, and car- 
rying the sliding wires b g and*-^ A. 

i A, / m, the neutralizing magnets attached to the wires b g 
and e h. 

op q r, a brass wire inserted in the galvanoscope at o, and 
carrying a small magnet moveable round q r. 

The galvanoscope is placed east and west; the compass 
needle is then brought nearly into the plane of the spiral by the 
large magnets i A, / and the adjustment is completed by the 
small magnet t v. 

It is desirable that the spiral wire should liot be less than 
l-25th of an inch, and that there should bb as little space as 
possible between the spiral parallelogj^ni and the compass 
needle. 

Tliere should be at least four or five revolutions in the spiral, 
of which the vertical form, fig. 2, seems preferable to the hori- 
zontal, fig. 3, as permitting a better view of the needle. 


Article XI. 

Hemarks on M. Longcha7np\s Memoir on the Vncertainty of 

Ghemical Analysis. By Richard Phillips, FRS. L. and E. &c. 

In this paper*^* M. Longcham[) has detailed a great number of 
experiments performed with the intention of ascertaining the 
cause of the uncertain results which he obtained fti analysing 
sulphuric acid and sulphates, by means of barytic salts. The 
subject is one of uncpieslionablc importance, and if the experi- 
ments detailed by M. Longchamp are accurate, his inferences 
are just, and chemical analysis is at an end. As, however, all 
statements which tend to envelope the sciences in uncertainty 
are productive of mischief, by discouraging their cultivation, I 
shall endeavour to show that the evils to be apprehended from 
M, Longchamp's experimeutfi are merely imaginary ; and without 
minutely examining all the details into which M. Longchamp 
has entered, I think it will appear from his statements respect- 
ing the action of the barytic salts upon sulphuric acid, that but 
little confidence can be placed in bis results. 

One hundred parts of sulphuric acid of specific gravity P8I2 

r 

* Annales de Chimie et de Physique, tom* tttii. p. IS5« 

Ntw SerieSf vot. vi. u 
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are stated to have given the following quantities of sulphate of 
barytes, when decomposed by means of the nitrate and muriate 


of barytes : 

By the Nitrate. 

Exper. 1 221-030 

2 217-660 

3 .T.. 213-109 

4 209-667 

Giving a mean of 216-3665 

By the Muriate. 

Exper. 1 211-277 

2 211-912 

Givin^a mean of. 211*6946 

Thus,” says M. l^ngchamp, 100 parts of the same sul- 
phuric acid-gave 

^^By the nitrate of barytes 215-3665 

By the muriate of barytes 211-6945,” 


and the inference which he deduces from these experiments is, 
that it is evidently impossible to determine the quantity of real 
acid which dilute sulpnuric acid contains, by means of the salts 
of barytes. 

A fj^w observations will be sufficient to prove that this infer- 
ence is unwarranted 6y the experiments which are supposed to 
prove its truth, and it will, 1 think, readily appear, that M. Long- 
champ's method of performing experiments is radically defective. 
The difference of the mean results, it will be observed, amounts 
to only 3-7720 parts, whereas the difference of two experiments 
with the nij;rate of barytes,, is 11*363 parts; it is, therefore, 
evident, that one or both of these experiments must be extremely 
erroneous. Again, if M. Longcharap had made only two expe- 
riments with the nitrate, as he has with the muriate, and those 
two had accidentally been the third and fourth staled, the mean 
would have been 211, *388 sufficiently approximating 21 1 *6945, 
the mean of the two experiments with the muriate, to have enti- 
tled the author to have arrived at conclusions diametrically oppo- 
site to those which he has advanced. 

In order, however, to put the subject to the test of experiment, 
I diluted some sulphuric acid with a considerable proportion of 
watenf, and divided the solution into eight parts. To four of 
these, solution of nitrate of barytes was added, slightly in excess, 
and the remaining four were similarly treated with muriate of 
barytes. The precipitates were washed with distilled water until 
sulphuric acid produced no effect in it: they were then all slowly 
dried at the same temperature until they ceased to lose weight. 
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The results were as follows, and I trust they will be considered as 
offering satisfactory evidence that similar results are obtainable 
by using either of the salts in question, and that they may be 
indifferently employed for the purpose of ascertaining the quan- 
tity of sulphuric acid. 

Sulphate of Barytes by Nitrate. 

Exper. 1 128‘7 grs. 

2 128-0 

3 128-3 

4 128-G 


613-G 


Mean 

By Muriate of Barytes.., 


Exper. 1 
o 




3 

4 


128-4 


128-1 grs. 
128-7 
128-0 
1285 


Mean 


513-3 

128-325 


Article XII. 

Analyses of Books. 

Transactions of the Linnean Society of London. Vol. XIV. 

Fart I. 1823. 

This part of the Linnenn Transactions consists of eleven 
papers, of which the following arc abstracts or analyses : — 

I. On the Malayan Species of Melastomu. By William Jack, 
MI). Communicated by Robert Brown, Esq, ERS. and LS. 

“ The East Indian species of Melaslorna,” Dr. Jack observes, 
“ have been little investigated in their native soil ; and the few 
that are mentioned in botanical works have for the most part 
been so imperfectly described as to occasion much confusion. 
This splendid genus has now become so extensive as to require 
being subdivided ; but to do thia with due regard to the natural 
series, and to the relative importance of the characters, would 
demand a critical examination of the whole, and ampler means 
of reference than are accessible in India. I shall, therefore, 
confine myself to such observations -as haveTjeen suggested by 
the Malayan species which I have had art oppiwtunity of exa- 
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mining. The whole of these have baccate fniit, and are there- 
fore true Melastom(£f as that genus is at present constituted. 
They vary much in the number of their stamina, but tliat number 
is constant in each species. They all agree in having the ovula 
attached to placentae, which project from the inner angle of the 
cells ; in the number of the cells corresponding with the divisions 
of the flower ; in the peculiar inflexion of the anthers before 
expansion ; and in having polyspennous berries. The points of’ 
ditierence to be principally attended to are the following: the 
similarity or dissimilarity of the alternate anthers ; the number 
of the stamina; the anthers being with or without beaks; 
straight or arcuate ; the calyces being hispid or nearly smooth, 
and having deciduous or persistent segments ; the ovary being 
partially or completely adnate to the calyx. Of these characters, 
the only one which appears to me to point to a natural division 
of the species, is^hat of the equality or inequality of the stamina, 
occasioned by the anthers being alternately pedicellate and 
sessile on the filament^ as in Mclasloma JMalabatlirica, or being 
all sessile, as in M. exigua and others here described. Those 
of the first division, with unequal stamina, have generally large 
and beautiful flowers, hispid calyces, with frequent deciduous 
segments, stamina always double the number of petals, which 
are either five or four, ana arcuate rostrate anthers which, before 
the expansion of the flower, have their beaks lodged in cells 
betwixt the calyx and ovary. Those of the second division, wdth 
equal stamina, have seldom such conspicuous flowers, have 
smoother calyces, wifh segments generally persistent, eight 
stamina, rarely or never ten, and occasionally only four; anthers 
sometimes neither arcuate nor rostrate, and their points in that 
case do not reach before expansion below the summit of the 
ovary, which is then completely adnate to the caiyx. The genus 
Maietu of Veiitenat has been founded upon this latter character 
alone ; but it is obviously insufficient for a generic distinction, 
as it can only be considered secondary to that of the relative 
length of the anthers, on which depends the complete or partial 
adhesion of the calyx and ovary ; and a little attention to the 
relations of the different species to each other will show", that a 
division founded on this latter character could not be established 
without great violence to their natural affinities. The following 
species are arranged according to the division now suggested 
We now present the specific characters, synonymes, and 
localities, of the various species of Melastoma described by Dr. 
Jack, necessarily omitting, as we must likewise do in similar 
cases throughout this article, his particular descriptions of the 
plants ; but retaining a few important observations. 

♦ Antheris alternis dissimilibus (Melastoma). 

1 . Melastoma Obvoluta, W, J. 

M. decandra, foliis ovatis quinqiienerviis appresso-pilosis, 
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floribus 3~5 terminalibus, bracteis raagnis, calycifaus, squamo*- 
sis, laciniis ovatis deciduis. At Tappanooly on the west coast 

of Sumatra. 

2. Melastoma Malahathrica. Lin. 

M. decandra, foliis elliptico-lanceolatis quinquenerviis scabris, 

t )ilis brevibus appressis, floribus 7 — 11 opposite corymbosis, 
)racteis ovatis deciduis calyce minoribiis, calycibus squainosis, 
laciniis deciduis. Kadali. Rheed Mafah. iv. p. 87, t. 42. 
Fragarius niger, Rumph. Amh. iv. p. 137, t. 72. Sikadudu. 
Malay. Abundant iliroughout Sumatra and the Malay 
islands, and chiefly occupying open waste lands or coppices. 

In giving the above character of this well-known species,^* 
says Dr. Jack, I have been obliged to add to the usual 
specific phrase, in order to distinguish it from the preceding, to 
which it has so much resemblance that they^ might easily be 
confounded together. The leaves of this gire longer and less 
hairy, and the scales of the calyx are much shorter and more 
appressed than in M. ohvolida. The psfncipal distinction, how- 
ever, is in the inflorescence, the flowers in this being numerous, 
generally from seven to eleven, in a kind of corymbose panicle, 
and the bracts small ; w hile in tlie preceding, the number of the 
flowers seldom exceeds three, and each is invested by two large 
bracts, wliich entirely inclose the calyx, and do not fall oft' till the 
petals are fallen. Tlie two following species have also consider- 
able resemblance to the present, but are readily distinguished on 
inspection by having their calyces covered with erect bristles in 

E lace of flat scales. This species (ag well as all the rest) 
as the oviila attached to placentse projecting from the inner 
angle of the cells : as the fruit ripens, the ceils become filled 
with pulp, and the placentai consequently less distinct: this 
probably occasioned G^ertner to fall into an error in ascribing to 
Melastoma nidulant seeds, and establishing on this a distinction 
between it and Osbeckia.^’ 

3. Melastoma Erecta. W. J. 

M. decandra, foliis quinquenerviis ovatis utrinque acutis 
villosis, floribus 5 — 7 terminahbus corymbosis, calycibus scabris 
pilis longis erectis, laciniis linearibus deciduis. Found at Tap- 
panooly, in Sumatra. 

4 . Melastoma Decemfida. Roxb. 

M. decandra, floribus sub'solitariis terminalibus, foliis quinque- 
nerviis, calyce decemfido setis mollibus porrectis echinato. 
Roxb. Cat. Hort. Bertg. p. 90. Native of Pulo Penang. • 

5. Melastoma Stellulat a. W.J. 

M. octandra, pedunculis axillaribus 1 — 5 floris, calycibus 
setosis, setis erectis spinescentibus apioe stellato— multifidis, 
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foUis oblonf'o-ovatis trinerviis sabtus tormentosis. Daduruh 
Akkar. Malay. West coast of Sumatra. 

“ The peculiarity of the bristles of the calyx having stellate 
points, at once distinguishes this species from all the rest, 
oesides these bristles the calyx is covered with a short ferrugi- 
nous wool, and the segments ap[>ear to be persistent. It was 
sent to me from Saloomah, ami is by no means a common 
species.” 

(>, Mclnsloimt Seaiorosa. W. J. 

M. octandra, pedunculis axillaribus 1 — 3 floris, foliis ovato- 
lanceolatis quinquenerviis subtus cum calycibns, ramis, pedun- 
culisque ferrugineo-villosis. Banga utan. Malay. Native of the 
Malav islands. 

7. Mslasioma Bractcata. W. J. 

M. octandra, froribus paniculatis terminalibus/ bractois mag- 
nis ovatis, foliis cordato-ovatis quinquenerviis, calyce stellulato 
piloso, limbo subintegro^ Oosa. Malaj/. Native of riilo Penang. 

** Antheris omnibus consirailibus. (Stomandra.) 

8, Mclastoma Exigtm. W. J. 

M. octandra, paniculis terminalibus, foliis longe petiolatis 
ovatis acitminatis glabns (|ninc[uencrviis, calycc quadrideutato. 
Native of Pulo Penang. 

The fruit of lliis species might perhaps properly be consi- 
dered a capsule, us it appears to be destitute of pulp. The gra- 
dations, from a lierry to a capsule in this family are such, that it 
is difficult to draw the line of distinction ; and it seems ques- 
tionable, whether this difference, when unsupported by other 
characters, can be considered of generic value/' . 

9. Melastoma Itotimdifoiia, W. J. 

M. octandra, foliis maximis sa])rotundis septemnerviis, flori- 
bus capitatis involucratis. JSegoonil. Malay. Found in the 
Musi country, in the interior of Sumatra. 

This IS a very singular and well-marked species, distin- 
guished from all the others of the genus by its large subrotund 
leaves, and by the peculiarity of having the flowers in a crowded 
head surrounded by a large involucre. In this particular, it 
deviates widely from the usual habit of the Melastoma. It is 
rarely met with, and has only been observed by me from Musi, 
a district lying immediately inland of Bcncoolen.’^ 

\Q. Melastoma Pallida. W. J. 

M. octandra, floribus paniculatis axiilarifeus et terminalibus, 
foliis <5vatis quinquenerviis glabriusculis, antheris supra basin 
a£Kxi8* Native of tne.Malay islands. 
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Melastoma Fallax. W. J. 

• 

M. tettanda, paniculis terminalibus, foliis ovatis ^aidqueti<^> 
viis subtus totmentosis, antheris erectis infra medium affistis. 
Native of Sumatra. 

12. Melastoma Gracilis. W. J. 

M. octandra,.6taminibus altarnis nanis, paniculis terminalibus 
gracilibus, foliis ovatis acuminatis glabris trinerviis, ramis com- 
pressis. Sedudu akar. Malay. Sumatra. 

13. Melastoma Glauca. W. J. 

M. tetranda, paniculis terminalibus glaucis, foliis ^uinquener* 
viis acuminatis ba^ cordatis glabriusculis. Osbeckia tetranda. 
Roxb. Cat. Uort. lieng. p. 88. Tuniong uta». Malay. 
Abundant at Pulo Pehang. 

14. Melastoma Viminalis.' 

4-' 

M. octandra, foliis oblongis obtuso'^cuminatis basi cordatis 
quiuquenerviis, paniculis trichotomis, bracteis oppositis oblongis 
ciliatis, antheris quatuor alternis sterilibus. Native of Su> 
matra. 

15. Melastoma Eximia. 

M. octandra, paniculis termyialibus, foliis maximis glaberrimis 
elliptico-ovatis quintuplinerviis. Found on the side ofGunOng 
Bunko, commonly called the Sugar-loaf Mountain, iu the inte- 
rior of Bencoolen. 

If). Melastoma Rubicunda. W. J. 

M. octandra, floribus axillaribus dichotome cymosis rubeS- * 
centi-pellucidis, calycis margine integro, foliis oblongo-ovatis 
triplinerviis glaberrimis. Native of the forests of SiDgtq>ote. 

17. Melastoma Pulverulenta, W. J. 

M. octandra, floribus terminalibus corymboso-q>anioulatis 
rubicundis pulverulentis, foliis ovatis basi bituberculatis glaber- 
rimis trinerviis. Sibiring. Malay. Found, along with the 
preceding, at Singapore, and in many parts of Sumatra, and the 
islands which skirt its western coast. 

18. Melastoma Alpestris. 

M. decandra, paniculis terminalibus, foliis sessitibus glaberri- 
mis crenulatis quintuplinerviis. Found on the summit of the 
Sugar-loaf Mountain (Gunong Bunko), in Sumatra. 

“ This is the first decandrous species I have met with,” Dr. 
Jack observes, “ belonging to the second division of MSastomm 
with similar anthers. In habit, and in the texture of the leaves,^ 
it has a close resemblance to M.pulverulentai but its flowers have 
more resemblance to those of M* rubicunda ; it must be asso- 
ciated with these two. From the ohantcters of &is spooies, it 
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appears that neither the number of the stamina, nor of the 
nerves of the leaves, afford subdivisions consonant to the natural 
series. I met with this plant on the very summit of the Sugar- 
loaf, along with Rhododendra and VacchnaJ^ 

A plate accompanies this communication, exhibiting the parts 
of fructification and the fruit of Melastoma Matabalnrica^ 
M* exigaUj and M. alpeslris. 

IK On Cyrtandmcea'y a neiv Natural Order of Plants. By 
William Jack, MD, Communicated by Aylmer Bourke Lam- 
bert, Esq. FRS. VPLS. 

Dr. Jack’s introductory remarks in this paper are as follows : 

In examining some of the numerous Jumatran species of 
Cyriajidraj I was lately led to observe the great inaccuracy of 
Forster’s description and figure of the fruit, which has been the 
cause of deception in regard to its natural affinities. His error 
consists in repres^enting the septum as complete, with adnate 
placentae similar to, what obtains in some genera belonging to 
Scrophularhm ; whereaf^, in reality, it is bipartite through the 
axis of the fruit, and the placentae are no other than the revolute 
lobes of the septa. This peculiar structure is more distinct in 
the nearly related genus of Didymocarpus (MaL Alisc. vol. i.), 
w'hich has capsular fruit, and where the lobes of the contrary 
dissepiment so completely bipart the cells as to give it the 
appearance of being quadriloclilar. It is obvious that this 
character is totally inconsistent with that of Scrophularincv, and 
it does not accord exactly with any of the Jussitean orders. 
Didymocarpm is related..to Bignoniacea through Incarvillea^ but 
it is no^ admissible into, that family as defined by Mr. Brown in 
his Prod. FI. AVn;. llolL I am therefore inclined to think that 
Cyrtandra^ Didymocarpus, and another genus, which 1 shall 
here present under the name of Loxouia, which agree remarka- 
bly in general habit as well as in carpological structure, may 
properly form a small and distinct family near to Bignomacea^. 
The two first genera are num-erous in the Malay islands ; and I 
may remark that, as far as my present observations extend, the 
Cyrtandra appear to prevail principally to the south of the 
equator, and the Didymocarpi on the north, where it has even 
been found, according to the observations* of Dr. Wallich, to 
extend to the alpine regions of Nepal. I shall proceed to give 
the characters by which this family and iU genera are distin- 
guished, and shall add descriptions of all the species that I have 
aaiyet had an opportunity of examining.” 

CYRTANDEACEiE. 

Calyx monophyllus, divisus. Corolla monopetala, hypo- 
gyna, saepius irregularis, 6 loba. Stamina, FUamenta 4, duo 
plerumque, nunc quatuor antherifera. Aw^/iir^biloculares, per 
pada connexm. ^ Ovarium disco glanduloso cinctum, bilocu- 
^re' vel pseudo 4 Idculare, polysporum. Stylus simplex* Stigma 
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bilamellosum v. biloburn. Cqpsula v. Bacca ' bilocularis, 
bivalvis, polysperma. Dissepimenta contraria, biloba, Ipbis revo- 
lutis seminiferis, lociilos bipartientibus (inde pseudo 4 locularis). 
Semina nuda. Herbae vei suffrutices. Folia simplicia, plerum- 
que opposita, altero sa-pe abortive aut nano, exstipulata. In- 
Jiorescentia axillaris. 

In this family the flowers, nearly resemble those of the 
Big noniacea^y but have most frequently only two fertile stamina, 
and rarely exhibit any trace of a fifth. In fruit they are abun- 
dantly distinct; and the herbaceous stems, simple leaves, and 
axillary inflorescence, form important and striking differences of 
habit.'^ 

Cyrtandra, Forst. 

Califx quinquepartitus, Corolla iiifundibuliformis, ad faucem 
amphatus, limbo quinquelobo subirregulari,^j*arius bilabiato* 
Stamina quatuor, quorum duo antherifera. Bqcca oblonga, calyce 
longior ; dissepimenti lobis per totam |mperficiem seminiferis. 
Semina nuda, saepe foveolata v. punctata. Folia oppositay 
altero plerumque abortivo aut nano. Flores sa^pissime capitati 
involucrati. 

Herbaceae corolla subirregulari. 

1. Cyrtandra Macrophjlla. • 

C. foliis subrotundo-ovatis serratis glabris, involucre mono- 
phyllo, pedunculis petiolo brevioribus. Selabang. Malay. 
Native of the interior of Sumatra. • 

2. Cyrtandra Maculata. 

C. foliis subrotundo-cordatis acutis serratis supra glabis, 
corollm lobis tilbus inferioribus macula purpurea. Sumatra. 

3. Cyrtandra Bicolor. 

C. foliis elliptico-lanceolatis basi cordatis supra glabris, 
subtus villosis purpiireis, pedunculis petiolo brevioribus. Su- 
matra. 

4. Cyrtandra Hirsuta. 

C. foliis elliptico-ovatis basi cordatis crenatis utrinque 
pilosis, capitulis paucifloris hirsutis, involucre bipartite, Su- 
matra* 

5. Cyrtandra Glabra. 

C, foliis lato-ovatis serratis glabris, capitulis breve-peduncuia- 
tis, involucro monophyllo. Interior of Bencoolen. , 

6. Cyrtandra Incompta. 

C. hirsuta^ foliis elliptico-ovatis serratis, floribus ewitatis 
hirsutis, involucro diphyllo. Langkabang. l^alay. rTatU^J^ 
of Sumatra. 
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7. Cyrtandra Aurea. 

C. foliis oppositis Bubrotundo-ovatis acuminatis serratis seri- 
ceo-pilosis, capitulis densis subsessilibus. At the foot of 
Gunong Bunko^ interior of Bencoolen. 

8. Cyrtandra Pelt at a. 

C. foliis peltatis ovatis acuminatis. Sumatra. „ 

9. Cyrtandra Carnosa, 

C. foliis lanceolato-oblongis basi obliquis carnosis oppositis, 
aitero minimo subrotundo. 

Frutescentes, corolla bilabiata. 

10. Cyrtandra Frutescois. 

C. erecta, foliis qppositis lanceolatis serratis glabris, peduncu- 
lis axillaribus trifloris.# 

This species and {he following differ considerably in Iiabit 
from the other Cyrtandra^ and have more resemblance to Didy^ 
mocarpus frutescens : liorn which, however, they are distinguished 
by their baccate fruit, and by the insertion of the seeds upon the 
whole surface of the lobes of the dissepiment; while in Didyrno^ 
carpus tliey are attached only t(s the edge. These species might 
perhaps be separated from Cyrtandra on account of their bila- 
t>iate corolla and larger fruit/' 

1 1 . Cyrtandra liuhiginosa. 

C. erecta, foliis u[>ovato-IanceoIatis serratis, pedunculis axiU 
laribus fasciculatis unifloris, cum calycibus viscoso-pilosis. 

Didymocarpus. Wallich. - 

Cah/T b fidus. Corolla infundibuliformis, limbo quinque- 
lobo, sub irregulari, rarius ^bilabiate. Stamina 4:^ rarissime 5, 
quorum duo nunc quatuor aiitherifera. Capsula siliquse-formis, 
pseudo-quadrilocularis, bivalvis, hinc dehiscens ; dissepiment! 
contrarii lobis valvulis parallelis iis denique semulis (ideoque 
fructum bicapsularem mentientibus) margine involute seminiferis. 
Semina nuda pendula. 

Folia simplicia opposita^ raro alternUf mqualiay Jloribus axilla^ 
ribvs pedunculatis vcl racemosU. 

1. Didymocarpus Crinita. Malay MiscelL vol. i. 

D. erecta, foliis alternis longis spathulatis acutis serratis 
pilosic subtus rubris, pedunculis 2 — 5 axillaribus unifloris basi 
cum petiolis coeuiitibus. Timniu. Malay. In the forests 
of Pulo Penang. 

2. Didymocarpus Racemosa. 

!>• foliis oppositis lanceolatis utrinque attenuatis duplicator 
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serratis supra glabris, pedunculis axillaribus plerumque bifidis, 
floribus raceniosis, pedicellis binatis. At Tappanooly, .oa the 
west coast of Sumatra. 

3. Didpnocarpus Reptans. MaL Misc. voL i. 

D. prostrata reptans, foliis petiolatis ellipticis crenulatis, 
pedunculis 1 — 3 axillaribus uniSoris, staminibus duobus fertilii* 
bus. Tirnmu Kichil. Malar/, Found in the forests of 
Pulo Penang with the preceding. 

4. Didymocarpus Corniculata, MaL Misc. vol. i. 

D. erecta, foliis alternatis obovatis acuminatis serratis, 
floribus fastigiatis secundis, pedunculo axillari elongato. Found 
at Tappanooly, in Sumatra. 

5. Didymocarpus Elongala.** 

D. herbacea erectiuscula didynama,f foliis oppositis ovatis 
utrinque acutis serratis, spicis axillaribus secundis, pedicellis 
binatis remotis, corolla elongaia. Found on Pulo Bintangor, 
an island lying off’ the west coast of Sumatra. 

(). Didymocarpus Barbata, 

• • 

D. fruticosa, foliis oppositis ovatis subinaDquilateralibus hirsu- 
tis, pedunculis gracilibiis axillaribus fasciculatis 2 — 6 floris, 
staminibus quatuor anicebarbatis : duobus sterilibus^ calyce 
infundibuliformi. jNative of Sumatra.* 

• < 

7. Didymocarpus Frutescens, MaL Misc* vol. u 

D. caule suff'rutescente erecto, foliis oppositis longe petiolati$ 
ovato-lanceolacis utrinque attenuatis supra glabris subtus canes- 
centibus, floribus axillaribus fusciculatis didynamis. Native 
of Pulo Penang. 

Loxonia. 

Calyx 5 partitas. Corolla infundibuliformis, limbo qiiin- 
quefido bilabiate. Stamina quatuor fertilia, corolla breviora. 
Stigma bilobura. Capsula ? ovata, calyce inclusa, biloculari^, 
polysperma; dissepimenti contrarii lobis revolutis seminiferis. 
Semina nuda. Foliis oppositis allero nano, plerumque intequu 
luieralibus,Jiorihus racemosis, 

1. hdxenia Discolor* 

L. foliis supra glabris, subtus reirorsum scabris purputascen- 
tibus, racemis simplicibus elongatis. Found in the interior 
of Bencoolen. 

2. Loxonia Hirsuta* 

L, hirsuta, foliis semiovatis latis, pedunpulis 2 — 4 fidis, flori- 
bus racemosis* Native of Sumatra, interior of iBenooolen, 
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^SCHY«NANTHUS. 

Calyx ventricoso-tubulosus, 6 fidus. Corolla limbo subir* 
regulari. Stamina 4 antherifera, exserta, ssepius rudimento 
quinti, Capsula longissima, siliquseformis, bivalvis, pseudo 
44ocularis, seminibus xiumerosis (aristatis). Suffnitices debiles, 
foliis carnosisy fori bus cocci neis. 

The capsules of this genus nearly resemble those of Didymo^,, 
carpus, and exhibit with great distinctness the peculiar character 
of this family. The seeds are attached to the whole of the 
inner surface of the lobes, and are singular in being awned. The 
exsert stamina and crimson flowers are further deviations from 
the usual habit of its congeners. 

1. JEschynanthus Yolabilis. 

A. caulc volubili, calycibus glabris. Found in the neigh- 
bourhood of Bencoolen." 

2. Mschynanihus Radicans. 

A. caule radicante, calycibus villosis. Simbar burong. 
Malay, Found in the forests of the interior of Sumatra 
growing on the trunks of old trees, with its root sometimes on 
the ground, sometimes on the tree. 

This paper is illustrated with an engraving, showing the parts 
of fructification and the fruit of Cyrlandra macrophytla, Didymo^ 
carpus criniidy and JEschynauihus volubith, 

III. Remarks on the Identity of certain general Laws which 
have been lately observeU to regulate the natural Distribution (f 
Insects and Fungi, By W. S. Mac Leay, Esq. MA. FLS. 

This singularly interesting and important paper will appear in 
the next number of the Aimals, 

IV. Some Particulars of the Natural Jlistory bf Fishes found 
in Cornwall. By Mr, Jonathan Couch. Communicated by Sir 
James Edward Smith, MD. FRS. Pres. LS. 

Mr. Couch, it appears, had intended to submit to the public 
attention, in a distinct work, the results of his icthyological 
researches in Cornwall, but that design having hitherto been 
frustrated, he has communicated the present sketch to the Lin- 
nean Society. We proceed to give the names of the fishes 
which are mentioned in it, with some of the more curious observa- 
tions on certain species. 

Apodal Fishes: Murcena Anguilla, Eel; — The eel 
may be considered as a migratoiy fish. The young ones 
as soon as they are produced (which in the sphere of my ob- 
servation is always within the reach of the tide) begin to 
advance up the river; and to accomplish this object, overcome 
difficulties of an extraordinary kind. I have seen them, at the 
fall of a river, dive below the moss, that hung from above into 
the water, and ‘themselves upward through the fibres by the 

side of the stream, resting at intervals as if to recover strength; 
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and at last, when at the top, exert their utmost activity to stem 
the rapid current and reach a place of safety. In getting up the 
little cataract that pours over a sloping rock, they prefer those 

E laces which are only moistened by the droppings from above ; 

ut those which quit the moisture altogether, as I have seen 
some do, are obliged to alter their course, and proceed to places 
more easy for them to travel in.. The motive for this migration, 
which is general among young eels, I have not been able to 
discover. Some among them 1 have noticed to be so diapha- 
nous that the vertebrae may be counted ; and taking advantage 
of an opportunity of this kind, I ascertained that when in a state 
of activity, and not alarmed, the pulsations of the heart were 40 
inaminute.'^ — Mur<cna Cowger, conger; Xiphias gladiuSySVioxd* 
fish; A7n7nodptestobiamiSy launce. 

Jugular Fishes : CaUionpmus Lyray Dragon fish; C. Dra* 
cunculus.y Skulpin ; Mr. Couch gives the common English name 
of this fish, because he in general prefer® it to that which 
is arbitrarily bestowed by naturalists : — Trachinus Draco, 
greater weever : 1 have known such effects to arise from 

the puncture of the spine on the gill-covers of this fish,^’ Mr. 
Couch remarks, as can only be accounted for on the sup- 
position of its conveying some venomous quality. In three 
men who were wounded by one fish, the pain and tension pro- 
ceeded from the hand to the shoulder in a lew minutes?^ Gadus 
jEglejinuSy haddock ; G.AIorhua, cod ; G ,LuscHSyhih;G ,mmutus, 
poor; G. Molva, G. illus/c/u, rock-ling ; The variety of this 
fish which possesses five barbs, has be«n supposed to be a dis- 
tinct species ; but from attentive consideration I am convinced 
that this is a mistake : ” G. Mer/arigusy whiting ; G. Poflachius, 
whiting pollack ; G. CarbonariuHy rauning (ravening) pollack, or 
coal-fish; G . Mer/Mciasjahe. — Blmmus PholUy shanny; B,gah^ 
rila^ crested blenny ; B, Gunellusy butterlish ; iJ. Phycis, greater 
forked beard ; I would suggest that this fish might with pro- 
priety be placed in a genus, which might denominated 
Phycis; and be distinguished by the barb at the throat:’^ — 
Lesser Forked Hake. — The insertion of this species is on the 
authority of Mr. Jago in Ray’s Synopsis; as I have never had 
the good fortune to meet with a specimen.* 

Thoracic Fishes : Cepola rubescensy red snakefish. ^*Two 
specimens of this fish have come into my possession ; one of 

♦ Since this paper was read, I have met with the Lesser Forked Beard of Jago ; 
length ten inches ; head wide and fifit ; eyes forward and prominent ; under-jaw short- 
est ; teeth in the jaws and palate, sharp and incurved, and some in the throat ; small 
barb at the under jaw ; l^dy compressed, smooth ; first dorsal fin triangular and 
extremely small ; second dorsal fin and the anal fin long, ending in a point ; tail round ; 
ventral fins have several r*'ys, of which the two outmost are much elongated, the longest 
measuring two inches ; the fins aU covered with the common skin ; a furrow passes 
above the eye to the back ; stomach firm, with longitudinal folds; no appendix to the 
intestines ; air-bladder large, and of unusual form. In the intestines were the remains 
an Echinus* This fish has all the marks of a GadWy to which genua it appears to 
me properly to belong.— J . C.’' 
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them^ about five or six inches in length, was taken with a line ; 
the other, from which iny description was taken, was thrown on 
shore in a storm. It measured fifteen inches in length, an inch 
and a quarter in depth of the deepest part, including the dorsal 
and anal fins, and was very thin ; but the smaller specimen 
above alluded to was nearly round. It tapered both in depth 
and thickness toward the tail*. The angle of the mouth was 
muoh depressed, which caused the under jaw to appear the 
longest; both were armed with long and sharp teeth. The 
eyes were large, and the head short before them. The dorsal 
fin was twelve inches in length, and had seventy rays ; the anal 
fin was eleven inches long, and had sixty rays ; the tail distinct, 
spear-'shaped, of twelve rays, the middle rays being two inches 
long, and ending in a point, and the rays at the sides not exceed- 
ing a fourth of that length. The ventral fins were pointed, and 
fastened to the lH)dy for about half their length by a fine mem- 
brane. Beside the dateral line there was a row of small bony 
prominences near the dorsal fin. The colour was a diluted red. 
From the inspection of several specimens, 1 am inclined to think 
that this ought to be ranked as a Jugular Fish.^^ 

Gi/mnetri(s Hawkenii, Bloch, ceilconin ; Gohius Aphya^ 
i^ott^d goby; G, niger^ rockfish ; Cotlus gohio^ bull-head; 
Zeus FaSer^ doree : Fleuronectes llippo^lossus, hohbut ; P. rhom^ 
boides, kitt ; P. punctatusy whifi*; i^. KhombuSy pearl ; J\ megas^ 
toma? Don. carter, or lanterntish. 

Chiztodon . — Only one species of this genus has come wdtliin 
my notice. This was taken at Looe, swimming alive on the 
surface of the water, in August, 1821 ; and as I have not been 
able to refer it to any described species, 1 sul)join a description. 

** It was about seventeen inches long, and, exclusive of the 
dorsal fin, five inches and a half deep ; the snout was blunt, 
sloping suddenly above the eyes ; the angle of the mouth 
depressed ; the teeth, numerous, sharp, incurved, four in front of 
the under jaw Very long ; the body deep, thin ; two dorsal fins, 
the first having flexible rays, the second long and narrow' ; tail 
very deeply lunated ; the pectorals long ; the veiitrals double, or 
having a wing, by which means it seemed to have four ventral 
fins ; the anal fleshy, and somewhat expanded at the origin, 
obscure in its progress towards the tail ; no lateral line ; a broad 
band from eye to eye ; the colour blue, deeper on the back than 
on the belly ; covered with large scales, as well the body as the 
fins, so that the dorsals and anals seem like an extension of the 
body. I was unable to count the rays of the dorsal fins.’’ 

Sjmrus Smarisy bream ; S. Pagrus, becker ; S. Vetulay C. 
oldwife : — Although the English name her 9 ^ given to a species 
of Sparus is applied by naturalists to one of a different genus, 
yet I am obliged to use it to designate a fish presently to be 
described, as it is the only one which our fishermen make use 
of. The body is deep, compressed, and has a considerable 
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resemblance to the S, Pagrus ; the lips are fleshy, and the jaws 
furnished with a pavement of tee*th, of which those in front are 
the longest ; the gill-membrane has five rays ; the gill-covers 
and body are covered with large scales. The ten first rays of 
the dorsal fin are spinous ; the anal fin also has four spinous rays, 
after which it becomes more expanded; the tail is concave. 
This fish has a membranous sep.tuni across the palate, as in the 
Wrasse genus. When in high season, the colour behind the 
head is a fine green ; towards the tail it is a reddish orange ; 
the belly has a lighter tinge of the same colour. When out of 
season, the whole is a dusky-lead colour. It weighs about 
three pounds/* 

Laorus Tinea, common wrasse ; Z. himaeulatus, bimaculated 
wrasse ; L. Coquus, cook : — The habits of this species and of 
L. comber are similar. In the summer they are found near the 
shore ; in winter they pass into deeper water ; .but are taken by 
fishermen through the year, and are principally employed as bait 
for other fish. • 

** Besides these and L. cornuhiensis, I have noticed another 
species, which is by fishermen confounded with the L. Tinea, 
and which 1 am unable to refer to any Linnaean species. It 
differs from the common wrasse in the following particulars : 
— The body is longer in proportion to its depth, and somewhat 
thicker ; the ventral fins, whichln the L. Tinea reach Just to the 
anus, in this reach but two-thirds of that distance; a light- 
coloured line runs from the eye to the tail ; the anterior bone of 
the giil-cover has a smooth margin, but in the L. Tinea it is 
finely serrated ; the lateral line also forniNs an acute angle at its 
curve, pointing downwards in the Tinea ; in this species it has a 
gentle curvature ; it has twenty spinous rays in the dorsal fin. 
The colour of the back is a dark-brown, lighter at the sides, 
saffron-coloured on the belly. It is common.*** 

Scitena Labrax, basse; — Stone Basse ; Gasterosteus Ductor, 
pilotfish ; — two of this species, a few years since* accompanied 
a ship from the Mediterranean into Falmouth, and were taken 
in a net ;** Scomber Scomber, mackerel ; S, Trachiirm, scad ; 
S'.g/flwrM,s,albacore ; Mullus Sur mulct us, stuped surmullet; Trigla 
Lyra, piper ; T. Cticulus, Elleck ; jT. (jurnardus, grey gurnard. 

Abdominal Fishes : Salmo Salar, salmon; S. Trulta, salmon 
trout ; S. salmulus, palmer trout ; S. Fario, common trout or 
shote ; Esox lielonc, garpike ; — ** the intestinal canal of this 
fish runs straight from the gullet to the anus, without any appen- 
dix or convolution, or distinction between the stomach and the 
bowels/* 

JK. Sanrus, skipper. — This species does not take a bait. A 
native of the same climate, this fish nearly resembles the flying- 
fish in its manners and its fate. Frequently, when the weather 

♦ “ Thw appears to be a variety of Labrus 
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is fair, they are seen to spring from the bosom of the deep, pass 
over a space of thirty .or forty feet, and plunge into the water‘d 
rise again in a moment, and flit over the same distance. Some- 
times this may proceed from wantonness; and sometimes proba- 
bly from an impulse to escape from the voracious inhabitants of 
the deep but it seems surprising that a fish so scantily provided 
with fins should be able to make such an extraordinary leap ; 
for the pectoral fins, instead of reaching nearly to the tail, as in» 
the ftying-fisli, are very small ; and though well adapted by their 
figure to raise and direct the head, cannot afford assistance in 
supporting the body in the air. The whole motion is effected 
by the action of the tail and finlets alone, and is more properly 
a leap than a flight. This is a most excellent fish for the table.’^ 

jE. Sphyrccna, sea pike ; Besides these I have met with a 
species which I have never seen described, unless it be the 
Esux Brasiliemisj Linn. Syst. Nat. It was taken by me in the 
harbour at Polpefro, in July, 1818, as it was swimming with 
agility near the suriacei^of the water. It was about an inch in 
length, the head somewhat flattened at the top, the upper jaw 
short and pointed, the inferior much protruded, being at least 
as long as from the extremity of the upper jaw to the back part 
of the gill-covers. The mouth opened obliquely downward ; 
but that part of the under jaw which protruded beyond the 
extremity, of the upper, passed tstraight forward in a right line 
with the top of the head. The body was compressed, lengthened, 
and resembled that of the garpike, E. Belone : it had one dorsal 
and one anal fin placed far behind, and opposite to each other ; 
the tajji was straight, /fhe colour of the back w^as a bluish- 
green, with a few spots ; the belly silve^.’' 

MugU Cep/ialusy grey mullet; Clifpea Ilarengm, herring; 
C. pilchardus, pilchard; C. AlosUy shad, alewife of the west; 
C. Sprattus, sprat ; Cypririus Leuciscus, dace ;— it is doubtful 
whether this fish be an original native of Cornwall. 

Buanchio^tegous Fishes : Cyclopterus lumpfish ; 

C. Coninbiensis, Jura Sucker; — ‘‘ I have seen two varieties of 
this fish, if they were not distinct specicvS : in one the snout is 
shaped like a spatula; in the other, it was shorter, and ended in 
a point. The body and head are wide and depressed, with the 
eyes at the sides, and before each a double fleshy process, about 
the tenth of an inch long, in a fish that measured two inches ; 
there is a fleshy tubercle close behind these processes. The 
lips membranous, the lower jaw a little the shortest, opening 
with a very wide gape. Behind the* head are two dark spots, 
each with a bluish speck in the middle. The body tapers to the 
tail ; the dorsal and anal fins begin at a third of the whole 
length from the tail, and run back to that 'part; the pectorals 
are far behind ; the tail round. The sucking apparatus is formed 
of two circles, one before the other, furnished with numerous 
very small tubercles. The colour is dusky, sometimes crimson; 
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the belly flesh-coloured. Whett.the colours faded after death, 

I observed many spots on the sides, which were not visible 
before. It adheres with some jjegree of force. When the tide 
retires, this fish sometimes takes refuge under a stone. 

Another species, which I do not recollect to have seeh 
noticed, is not uncommon about low-water mark, where it hides 
under stones. The head is broad and flat, sloping from behind 
the eyes to the mouth. The body tapers from the pectoral fins 
to the tail j it is smooth, a dusky-yellow on the back and sides, 
the belly white ; it has a row of white points along the lateral 
line, and also about the head and mouth, which secrete mucus. 
Thirteen tubercles form the sucking apparatus; but 1 could 
never get this fish to adhere to any substance. The tail is 
round; the dorsal and anal fins long, the former beginning just 
above the pectoral fins, the latter at tlie abdominal tubercles, 
and both run to the tail ; which part, with the dorsal and anal 
fins, is crossed by dark bars. When this^fisb rests, it has a sin^* 
gular custom of throwing its tail forwards towards the head. 
It rarely exceeds an inch in length.^^*^ 

Tetraodon iruncatus, oblong sunfish ; Centriscus Scolopax, 
trumpetfish : — A fish of this species was thrown on shore in 
St. Austel Bay, and came into the possession of William Rash- 
leigh, Esq. of Menabilly, a gentJeman distinguished for his love 
of natural history, who possesses a fine drawing of it. It was 
five inches long, and from the back to the belly one inch and 
two-eighths ; in thickness three-eighths of an inch ; it weighed 
three drams. The proboscis, which to the eye measured an inch 
and five-eighths, was formed of a bony substance, which was 
continued along the back, where it terminated in a sharp point, 
and spre3ading ui the middle, where it makes an obtuse angle 
just above a small fin behind the gills.” 

Chon DKOPTKU\ ciiot s Fishes; liaia Torpedo, torpedo or 
cramp ray : — Mr. C.'s suggestion respecting the use*of the electri- 
cal faculty of this animal has already been given in the Annals, 
at p. I5(i of the j)resent volume. 

Squahis Sqiutt 'nia, Monkfish : — Common ; keeps near the 
bottom, and is most commonly taken in nets. The propriety of 
ranking this fish witli the Squall seems to me to be doubtful : 
the terminal mouth and depressed body aftbrd sufficient distinc- 
tions for a new genus, which might be denominated Sqnaliua, 
and in which the following species might find a place. 

Lewis, — This fish, so named by fishermen, by whom it is 
not unfrequently taken with a line, bears some resemblance to 
the Monk, but is somewhat smaller; and as I have not been 
able to assign it a Lliinman name, Lsubjoin a description : — The 
head is large, flat, the jaws of equal length, forming a wide 
mouth ; the upper jaw falls in somewhat at tlie middle, so that 

* Tliis a v;yicty of VparU*'' 

New Series, vou. vi. x • 
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at this part the lower jaw seems a little the longest ; both are 
armed with several rows of sharp teeth ; the tongue is small. 
The head is joined to the body by something which resembles a 
neck ; the tody is flat so far back as the ventral fins, beyond 
these it is round ; the pectoral and ventral fins are very large ; 
the former are flat, and both have near then* extremities a num- 
ber of spines. The two dorsal fins are placed far behind ; the 
lobes of the tail are equal and lunated. Th(.re are five spiracula ; 
the eyes are very small, and the nictitating* membrane, which is 
of the colour of the common skin, contracts over the eye, leav- 
ing a linear pupil. The body is slightly rough, of a sandy- 
brown colour ; the under parts white. It is about five feet long, 
and keeps near the bottom.’'' 

Squafus galvus, tope ; S. Mti.sfclns, smooth hound ; S, maxi-^ 
mils, basking shark ; aS'. cornuhicuSy porbeagle. 

“ There are ffi the possession of William Rashleigh, Esq. of 
Menabilly, a dravvhng^and memorandum of a fish of this genus, 
which I am not able to refer to any known species ; it was 
twenty-nine feet four inches long, twenty-four feet round, the 
fork of the tail seven feet, and the weight four tons ; in the 
drawing, the eye is in front, under a snout that projects and is 
turned upward ; the mouth is two feet and a half u idc. The 
head is, deep; the first dors^il fin much elevated. This fish 
seems to resemble the basking shark, but differs from it in the 
form of the head and situation of the eye.” 

Aedpenser Sti/rio, comuK/ii sturgeon. 

V. A Description of some Insects v^hick appear to exemplify 
Mrf^iiVilliani 6'. JSlac^ Leaifs Doctrine of Affinity and Ana/ogu. 
By the llev. William Kirby, MA. FIIS. and LS. 

Intending, as before mentioned, to give Mr. Mac Leay’s 
paper in our next, we pur[)Ose appending to it aiV abstract of the 
present communication, 

VI. JSo??ie Recount of a new Species of Eahphus Geqfrot/, By 
the Same. 

Ealophus Damicornis, Aureo-viridis : abdomine nigricanti, 
basi macula pallida sub-pellucida. Long, corp, lia 1^., Habitat 
in larva Bornhycis carneiince ? Mus. nostr.” 

This species,” Mr. Kirby observes, is very similar to 
JE, ramicornis (of which, as well as of C, pectinicornis, 1 possess 
British specimens), the principal distinction being the white 
spot in the base of the abdomen.” B. 

i To hr concluded in our uext.^ 
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Philosophical Transactions of the’ Royal Society of London, for 

1 823. Part X, 

{Concluded from p* 2i27*) 

IX. On some Fossil Bones discovered in Caverns in the Linie-^ 
stone Quarries of Oreston, By Joseph Whidbey, Esq. FRS. In 
a Letter addressed to John liarrow, Esq. FHS. To which is 
added, A Description of the Bones, by Mr. William Clift, Con- 
servator of the Museum of the College of Surgeons. — (See 
Anna/s, v. 233.) 

When adverting to the rarity of appearances of disease or 
fracture in fossil bones, in reference to such appearances in 
some of those from Orcston, as described in our report of this 
paper, Mr. Clift remarks, ‘^On mentioning this circumstance to 
Prof. Buckland, he informed me, that he had Ijitely seen in the 
collection of Prof. Sbuimerring, of Munich,, the skull of a very 
old hyama from the caves of GaylenreiitU, in which the incisor 
and canine teeth, with the jaw containing them, had been 
entirely torn away, and the occipital and parietal crest dread- 
fully iractured and perforated, apparently in an affray with some 
more powerful animal ; after which a healing and partial renova- 
tion of the parts had taken place, and the animal had lived on 
to mature old age, from the statt; of its masticating organs.^' 

Of the bovine genus, among the bones described by Mr. 
Clift, there are specimens of the bony cove of the horns 
belonging to three individuals of diflefent size ; all of them 
reuiaikably short, conical, and slightly curved, and standhig in 
a nearly horizontal direction from the head. They evidently do 
not belong to very young animals, and from the appearance of 
these alone, a very small species would be inferred ; but nume- 
rous specimens of the teeth, of the os humeri, ulna and radius, 
os feujoris, tibia, os culcis, uietacarpus and metatarsus, and pha- 
langes, clearly j>rove that they bekmged to indivic+ualis consider- 
ably larger than the average size ol‘ animals of that genus at the 
present day. 

The nuuilier of bones collected, afford suificient grounds for 
supposing them to have belonged to more than a dozen indivi- 
duals, varying considerably in their age.'"' 

The bones and teeth of five or six hyterias which formed part 
of this remarkable collection, have already been mentioned in 
the Annah, But there are likewise detached specimens of the 
cahine teeth, and molares of individuals of very large size; and 
the posterior part of a skull of uncommon magnitude, which 
corresponds most exactly in form with that of a hymna, and 
must undoubtedly have belonged to that animal, but measures 
twice as much from every determinate point to another, as a 
recent full grown hyaena's skull.*' 

Since the above w as written, Mr. Whidbey has transmitted 
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some additional specimens of the jaws and teeth of the hysena, 
the wolf, and the fox^ which Bave been subsequently discovered 
in one of the caverns, from which cavity all the bones of the 
wolf have beeq derived. Among tliese is half of the lower jaw 
of a hyaena of very superior magnitude to any of those previously 
discovered, and probably has belonged to the large skull before 
mentioned. 

The jaws of the wolf are of similar dimension with those 
before described ; but one of them belonged to a very aged 
individual. 

Of the fox, there have been found only a few vertebrae, and 
two canine teeth from the lower jaw, which correspond perfectly 
in size and form with those of a lecent animal ; but are equally 
fragile and absorbent with those of the olher animals.^' 

Two engraved sketches of the caverns are annexed to Mr. 
Whidbey's account of them ; and Mr. Clift’s dcscri])tion of the 
bones is illustrated with five engravings, from drawings by 
himself. ' 

X. On the Chinese Year, By J. F. Davis, Esq. FRS. — (See 
ArnmUyV, 149.) 

The Chinese year, properly considered as such, is in fact a 
lunar year, consisting of twelve months of twenty-nine and 
thirty days alternately, with the triennial intercalation of a thir- 
teenth month, to make it correspond more nearly with the sun’s 
course.'*'' It has not been discovered (with any degree of cer- 
tainty), ichy they fix upon the 15th degree of Aquarius as a rule 
for regulating the conyriencerneiit of their lunar year ; but they 
havcf an annual festival about the ri currence cjf this period 
which bears a considerable resemblance to the deification of the 
bull Apis ; and this u >eniblance increased by the connexion 
of both ceremonies w ith the labours of agriculture, and with the 
hopes of an abundant season. This coincidence may serve to 
fortify the opinions of those who are foml of tracing the Chinese 
to the Egvjitfans ; aitliough the possibility of such a derivation 
has been fully disproved by M. d(i Pauw.” 

XI. Kipe^'iments far asccrtahiiis^ the Velocity of Soioul at 
Madras^ in the East Indies. By John (^oldingham, Esq. FRS. 

Mr. Goldingham’s account ot the manner in which these expe- 
riments were conducted, and of their general results, w'ill be 
found in the last number of the Anna/s^ p. 201. 

XII. On the double Organs of Generation of the Lamprey ^ the 
Conger jKc/, the common Lcf the Barnacle^ and Earth Worm^ 
V)hich impregnate themselves ; though the last from caputaling, 
appeal mutually to impregnate 07ic another. By Sir Everarcl 
Home, Bart. VPIIS. — (See Annah^ v. 302^) 

• I call tins intercalation triennial,” Mr. Davis remarks, “ becauiso that is the 
nearest approximation ; iu fact it is seven times in nineteen years.” 



1823.J Scieutijlc Melligence. 309 

The mean results of the Meteorological Journal kept at the 
Society’s apartments, for the year 182'2, are as follows : height 
of the oarometer 29'863 inches, of Six’s thermometer 55® ; rain 
18'068 inches. B. 


Artici.e XIII. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. , 

I. Medical and Scientific Instruction at Guys and SL Thomases Ilospi- 

lafsf Southwark, 

The Annual Course of Medical and Scientific Instruction at these 
Hospitals will commence early in the ensuing ftionth of October, 
wdien distinct Courses of Lectures wdll be delivered on the following 
subjects, viz. Practice of Medicine; Pathology; 'J'herapeutics and 
Materia Medica, by Drs. Cholnieley and Back, Physicians to Guy’s 
Hospital. 

Principles and Practice of Chemistry, by William Allen, Esq. FRS- 
Dr. Bostock, FKS. and Arthur Aikin, Esq.FLS. 

Experimental Philosophy, by Wilham Allen, Esq. FRS. dbd John 
Millington, Esq, Prof. Mcch. Phil. Roy. Inst. 

Midwifery and Diseases of Women and Children; and Physiology, 
by Dr. Blundell. 

Anatomy and the Practice of Surgery, by Sir Astley Cooper, Bart* 
and Mr. Green. 

Structure and Diseases of the Teeth, by Mr. Thomas Bell, FLS, 

Medical and Practical Botany, by Dr. Bright. 

A Course of Clinical Lectures will be delivered in the season. 

Particulars to be had of Mr. Stocker. Apothecary to Guy’s Hospi- 
tal, who enters Pupils to all the above Lectures. ^ 

II. Chatioe in the Freezing; Point of Thermometers* 

The following observations on this subject, a notice on which has 
already appeared in the Aminh (for July, p. 74), are extracted from 
Mr. Danielfs newly published Meteorological Essays, p. S68. 

With respect to the change in the freezing point, which takes 
place in time in the best thermometers, I have lately had an unexcep- 
tionable opportunity of confirming the assertions of the French and 
Italian philosophers. Mr. Jones has obligingly put into my bands two 
thermometers of the late Pdr. Ca»"endish, which have evidently been 
constructed with much care. The mercury in the balls of botn flows 
freel}'^ into the tubes when reversed ; and when suffered to fall shaqply, 
strikes the ends with a metallic sound. The same click may be heard 
in the bulbs, when it is permitted to fall back, and the cavity closes 
without the slightest speck. These indications of a well-boiled tube 
are rarely to be met with in the common thermometers of the present 
day. They are mounted upon common deal sticks, and the gradua- 
tion, which is only continued for a few degrees about the freezing 
point, is engraved upon a small slip of bJass. The degrees are very 
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large* and they are distinctly divided into tenths* Each degree of 
No. 1 occupies a space of *208 inch, and of No. 2 ‘ISO inch. The 
scratch upon the glass for the freezing point is very visible in both. 
It is difficult to say for what purpose they were originally made* but 
evidently for some experiments upon the freezing point ot water ; and 
if they had been expressly constructed to verify the present point, 
they could not have been better contrived for the purpose. The bulbs 
of both were plunged into pounded ice, in which they were left for 
half an hour, and the height of the mercury was carefully taken by 
two observers with the aid of magnifying glasses. The result of the 
examination was, that in No. 1 the freezing point upon the scale was 
0-4 degree too low, and in No. 2, 0*35 degree. There can be little 
doubt, 1 think, that the right cause of the phenomenon has hpen 
assigned, viz, the change of form and capacity which the glass under- 
goes from the pressure of the atmosphere upon the vacuum of the 
tube.” 

Ill, Notice in regard to the Teinpcrafure of Mines, 

By Matthew Miller, Esq. MWS. 

The late experiments on the temperature of mines made in Corn- 
wall, and in other countries, having given rise to various speculations 
in regard to the distribution of heat in the crust of the earth, all of 
which appear to me to be unsatisfactory, I now beg leave to offer for 
consideration of the Society, an explanation, that does not seem liable 
to the objections that have been opposed to the otliers. 

In every mine, with the exception of a few’, which are level-free, 
the ventilation is carried on by causing the air at the surface to de- 
scend, and traverse the, works, and then ascend. Now it is evident* 
ibat^f a portion of air from the surface be carried down to the bottom 
of the mine, it will be condensed in proportion to the depth of the 
mine ; and, in consequence of this condensation, will become heated, 
and the degree of heat will of course be in proportion to the depth of 
the mine. The air thus heated, traverses the works, and imparts its 
heat to the strata ; it then ascends, and is succeeded by a fresh por- 
tion of air frqm the surface, w^hich in the same way becomes heated, 
and imparts its heat to the strata, and they, in turn, communicate it 
all around. Thus in a long course of working in a deep mine, the air 
at the bottom is lieatcd, and also the rocks to a considerable depth ; 
and when the working ceases, the mine takes a long time to lose its 
temperature ; and this is found to be the case, particularly when the 
mine becomes full of water, the water being found at first of a high 
temperature, and gradually to lobC its heat, which is in consequence 
of the strata imparting theirs to the water, and as soon as they have 
given out all their heat, the water ind legates the mean temperature 
nearly of the place. 

The reverse takes place in an old mine when re-worked ; in that case, 
the lenperature rises gradually as the working continues; and in 
those mines which are not worked, but in wjhich the ventilation still 
gods on, I believe it will be found that they do not lose more of their 
^ttemjperature than can be placed to the abstraction of the other causes 
;it» heat in working mines, such as that produced by the men and the 
"Kghts. 

The exact quantity of heat given out by air in proportion to its con- 
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densation^ it is difficult to ascertain, but every day's experience proves 
it to be very considerable ; and, I believe, this, added to the other 
obvious sources of heat in mines in a state of working, will be found 
sufficient to account for their high temperature. (Trans. Wern. Soc, 
vol. iv. part II. p, d-Gb.) 

IV. On the Fusion of Charcoal^ Graphite j AnthradtCy and the Diamond. 

By Professpr Sil liman. 

In our fourth volume, N. S.at p. we gave an account of Prof. 
SilHman's experiments on the fusion of charcoal ; in vol, v. p. 
some r(»marks on the same subject Mr. W. West, of Leeds, were 
inserted ; and more recently, at p. of the present volume, we gave 
a notice respecting it by Prof, (iriscom, of New York. Prof. Silliman 
having extended his experiments to the more difficultly combustible car- 
bonaceous sulistances, has published several articles concerning them 
in the last number of his .Journal, or that for May, the substance of 
which we here present to the reader. 

The first article, p. ‘Ml, is a letter from Prof. S.^o Dr. Hare, dated 
March S!6, 182‘3, in wliich, after referring to his former papers, he 
proceeds to describe, in the following term.s, the fusion of graphite by 
means of Dr. Hare's detlagrator. 

“ From a piece of very fine and beautiful plumbago, from North 
Carolina, I sawed hinall parallelopipcds, about one eighth of an inch 
in diameter, and from liiree fourths of an inch to one inch and a quar- 
ter in lengtii ; these were sluirpened at one end, and one of them w^as 
employed to point oim pole of th6 di fiagrator, wliilc the*other was 
terminated by pr<‘pared charcoal. Plumbago being, in its natural 
state, a conductor, (although inferior to prepared charcoal,) a spark 
was readily obtained, but, in no instance, of half the energy which 
belongs to the instrument when in full activity, for the zinc coils were 
much corroded, and some of them had failed and dropped out ; still 
the influence was readily conveyed, through the remaining coils. As 
my hopes of success, in tlie actual state of the instrument, were not 
veiy sanguine, I was the more gratified to find a decided result in the 
very first trial. To avoid repetitions 1 will generalise the results. The 
best were obtained, when the plumbago was connected w ith the cop- 
per, and prepared charcoal w ith the zinc pole. The'^})ark was vivid, 
and globules of melted plumbago could be discerned, even in the 
midst of the ignition, ^forming and formed upon the edges of the 
focus of heat. In this region also, there was a bright scintillation, 
evidently owing to combustion, which went on where air had free 
access, but was prevented by the vapour of carbon, which occupied 
the highly luminous region of the focus, between the poles, and of 
the direct route between them. Just on and beyond the confines of 
the ignited portion of the plumbago, there w’as formed a belt of a 
reddish brown colour, a quarter of an inch or more in diameter, which 
ap})eared to be owing to the iron, remaining from the combustion 
of the carbon of that part of the piece, and which, being now oxi- 
dized to a maximum, assumed the usual colour of the peroxide of 
that metal. 

In various trials, the globules were formed very abundantly on the 
edge of the focus, and, in several instances, were studded around so 
thickly, as to resemble a string of beads, of which the largest were of 
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the size of tbo fitnallesl shot ; others were merely visible to tbe naked 
eve» and others still were microscopic. No globule ever appeared on 
tne point of the plumbago, which had been in the focus of heat, but 
this point presented a hemispherical excavation, and the plumbago 
there had the appearance of black scorite or volcanic cinders. These 
were the general appearances at the copper pole occupied by the 
plumbago. 

“ On the zinc pole, occupied by *1110 prepared charcoal, there were ^ 
very peculiar results. This pole was, in every instance, elongated 
towards the copper pole, and the black matter accumulated there, 
presented every appearance of fusion, not into globules, but into a 
fibrous and striated form, like the half flowing slag, found on the 
upper currents of lava. It was evidently transferred, in the state of 
vapour, from the plumbago of the other pole, and had been formed 
by the carbon taken from the hemispherical cavity. It was so different 
from the melted charcoal, described in my former communications, 
that its origin from the plumbago could admit of no reasonable doubt. 

I am now to state cTther appearances which have excited in my mind a 
very deep interest. On the end of the prepared charcoal, and occu- 
pying frequently, an area of a quarter of an inch or more in diameter, 
were foLUiJ numerous globules of perfectly melted matter, entirely 
spherical in their form, Iniving a high vitreous lustre, and a great de- 
gree of beauty. Some of tln ni, and generally they were those most 
remote from the focus, w ere of a jet black, like the most perfect ob- 
sidian ; others w ere brow n, yellow', and topaz coloured ; others still 
were greyi^^h w'hite, like pearl stoned w'ith tlie translucence and lustre 
of porcelain ; and gUu rs still, linijnd like flint glass, or, in some 
cases, like hyalite or precious opal, but without the iridescense of the 
latter. Few of the globules upon tbe zinc pole were peiTectiy black, 
lyhile very few of those oif the copper pole were otherwusc. In one 
ins£ari?b, when I used sonic of the very pure English plumbago, (saw- 
ed from a cabinet specimen, and believed to be from liorrowdule,) 
white and transparent globules were formed on the copper side. 

When the point.s were held vertically, and the pLumua go uppermost ^ 
no globules w’ere formed on the latter, aiul they were unusually nu- 
merous, and almost all black on the opposite pole. When the points 
w^erc exchanged*, ])Iumbago being on the zinc, and charcoal on the 
copper end, very few globules were formed on the plumbago, and not 
one on the charcoal j this last was rapidly liollowed out inU* a hemi- 
spherical cavity, while the plumbago wuis as rapidly elongated by mat- 
ter accumulating at its point, and which, when examined by the 
microscope, proved to bo a concretion in the shape of a cauliflower, 
of volatilized and melted charcoal, having, in a high degree, all the 
characteristics which I formerly described as belonging to this sub-5 
stance. Indeed, 1 found by repetitions of the experiment, that this 
was the best mode of obtaining fine piecU-s of melted cJiarcoal. 

In some instance.s, I used points of plumbago on both poles, and 
always obtained melted globules on both ; the results were, however, 
not so distinct as when plumbago was on the copper and charcoal on 
the ^i*nc pole ; but the same elongation of the zinc and hollowing of 
’ tbe copper pole took place as before I detached some of the glo- 
buleoi partly bedding them in a handle of wood, tried their hard- 
nesaiptfirnmess; they' bore strong pressure without breaking^ and 
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easily scratched, not only flint glasf, but window glass, and even the 
hard green variety, which forms the aqua fortis bottles. The globules 
which had acquired this extraordinary hardness, were formed from 
plumbago which was so soft, that it was perfectly free from resistance 
when crushed between the thumb and finger, and covered their sur^ 
faces with a shining metallic looking coat. These globules sunk very 
rapidly in strong sulphuric acid — much more so than the melted char^ 
coal, but not with much more rapidity than the plumbago itself, from 
which they had been formed. 

“ The zinc of the deflagrator is now too far gone to enable me to 
prosecute this research any farther at present. 

Afril 12.—- Having refitted the deflagrator with new zinc coils, I 
have repeated the experiments related above, and have the satisfaction 
of stating that the results are fully confirmed and even in some re- 
spects extended. The deflagrator now acts with great energy, and in 
consequence 1 have been enabled to obtain good results when using 
plumbago upon kolh poles. Parallelopipeds of that substance, one- 
fifth of an inch in diameter and one inch or two inches long, being 
screwed into the vices connecting the poles, on being brought into 
contact, transmitted the fluid, with intense splendour, and became 
fully ignited for an inch on each side ; on being withdrawn a little, 
the usual arch of flame was formed for half an inch or more. Indeed 
when the instrument is in an active state, the light emitted from the 
plumbago points, appears to be even more intense and rich than from 
charcoal ; so that they may be used with advantage, in ^ass experi- 
ments, where the principal object is to exhibit the brilliancy of the 
Hgfit. 

On examining the pieces in this, and in numerous other cases, I 
found them beautifully studded with numerous globules of melted 
plumbago. They extended from within a quarter of an inch 
point, 10 the distance of one-quarter or one-third of an inch all around* 
They were larger than before and perfectly visible to the naked eye ; 
they exhibited all the colours before described, from perfect black, to 
pure white, including brown, amber, and topaz colours ; among the 
white globules, some were perfectly limpid, and could not be distin- 
guished by the eye from portions of diamond. In oije instance only 
was there a globule formed on the *point ; it would seem as if the 
melted spheres of plumbago as soon as formed, rolled out of the cur- 
rent of flame, and congealed on the contiguous parts. In every in- 
stance, the plumbago on the copper side, was hollowed out, into a 
gpherical cavity, and the corresponding piece on the zinc side, re- 
ceived an accumulation more or less considerable* In most instancesji 
and in all when the deflagrator was very active, besides the globules 
of melted matter, a distinct tuft or projection was formed on the zinc 
pole, considerably resembling the melted charcoal, described in my 
former communications, but apparently denser and more compact ; 
although resembling the melted charcoal, as one variety of volcanic 
slag resembles another, it could be easily distinguished by an eye 
familiarized to the appearances. In one experiment the cavity, and 
all the parts of the plumbago at the copper pole were completely 
melted on the surface, and covered with a black enan^el. IheapT 
pearances were somewhat varied w^hen specicneps of' plumbago from 
different localities were used* la some instances it burnt, ara even 
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deflagrated, being completely dissipated in brilliant scintillations ; the 
substance was rapidly consumed and no fusion was obtained. This 
kind of effect occurred most distinctly when there was a plumbago 

F iece on the copper side, and a piece of charcoal on the zinc side. 

have already mentioned the curious result which is obtained when 
this arrangement is reversed, the charcoal on the copper, and the 
plumbago on the zinc side ; this effect was now particufaidy distinct 
and remarkable, the charcoal on the’ copper side was rapidly volatilized, ^ 
a deep cavity was formed, and the cliarcoal taken from it, was instantly 
accumulated upon the plumbago point, forming a most beautiful 
protuberance, completely distinguishable from the plumbago, and pre- 
senting when viewed by the microscope,^ a congeries of aggregated 
spheres, with every mark of perfect fusion, and with a perfect metallic 
lustre. I would again recommend this arrangement when the object 
is to attain fine pieces of melted charcoal. 

Jpril H.— In repeating the experiments to-day, I have obtained 
even finer results than before. The spheres of melted plumbago were 
in some instances so thickly arranged as to resemble shot l}'ing side by 
side; in one case they coriplctely covered the plumbago, in the part 
contiguous to the point on the zinc side, and were witliout exception 
white, like minute delicate concretions of mammillary chalcedony ; 
among a great number there was not one of a dark colour except that 
when detached by the knife they exhibited slight shades of brown at 
the place where they were united with the general mass of plumbago. 
They appeared to me to be formed by the condensation of a white 
* vapour which in all the experiments, wliere an active power was 
employed, 1 had observed to bo exhaled between tlm poles and partly 
to pass from the copper to the zinc pole, and partly to rise vertically in 
an abundant fume like tlnV of the oxide proceeding from the coinbus- 
tiisfw^lwr/arious metals. I vnentioned this circumstance in the report of 
my first experiments, but did not then make any trial to ascertain the 
nature of the substance. Although its abundance rendered the idea 
improbable, I thought it possible that it might contain alkali derived 
from the charcoal. It is easily condensed by inverting \i glass over the 
fume as it rises, when it soon renders the glass opaque with a wliite 
lining. Although there was a distinct and peculiar odour in the fume, 

I found that the condensed matfer was tasteicbs, and that it did not 
effervesce with acids, or affect the test colours for alkalies. Besides, as 
it is produced apparently in greater quantity, when both poles are ter-^ 
minated by plumbago, it seems possible that it is white volatilized car- 
bon. giving origin, by its condensation, in a state of greater or less 
purity, to the grey, white, and perhaps to the limpid globules. 

The defiagrator having been refitted only at the moment when a 
part of this paper had already gone*to the press, and the remainder is 
called for, 1 am precluded by these circumstances from trying the 
decisive experiment of heating this white* matter by means of the solar 
focus in a jar of pure oxygen gas, to ascertain whether it will produce 
carbonic acid gas. 

“ This trial 1 have this morning made upon tjie coloured globules 
obtained in former experiments ; they were easily detached from the 
plumbago by the slightest touch from the point of a knife, and when 
coliectad in a white porcelain dish, they roiled about like shot, when 
the vdbei was turned one way and another. To detach any portions 
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of unmelted plumbago which might adhere to them I carefully rubbed 
them between my thumb and finger in the palm of my band. I then 
placed them upon a fragment of wcdgewood ware, floated in a dish of 
mercury, and slid over them a small jar of very pure oxygen gas, 
whose entire freedom from carbonic acid had been fully secured by 
washing it with solution of caustic soda, and by subsequently testing it 
with recently prepared lime-water ; the globules were now exposed to 
the solar focus from the lens mentioned vol. v, p. 36^1. It was near 
noon, and the sky but very slightly dimmed by vapour; although they 
were in the focus for nearly half an hour, they did not melt, disap- 
pear, or alter their form ; it appeared however, on examining the gas, 
that they had given up part of their substance to the oxygen, for car- 
bonic acid was formed which gave a decided precipitate with lime-water. 
Indeed when we consider that these globules had been formed in a 
heat vastly more intense, than that of the solar focus, we could not 
reasonably expect to melt them in this manner, and they are of a cha- 
racter so highly vitreous, that the}^ must necess^ly waste away very 
slowly, even when assailed by oxygen gas. In a long continued expe- 
riment, it is presumable, that they would be^eventually dissipated, leav- 
ing only a residuum of iron. That they contain iron is manifest, from 
their being attracted by the magnet, and their colour is evidently 
owing to this metal. Plumbago, in its natural state, is not magnetic, 
but it readily becomes so by being strongly healed, although without 
fusion, and even the powder obtained from a black lead crucible after 
enduring a strong furnace heat, ,is magnetic. It would l^e interesting 
to know, whether the limpid globules are also magnetic, but this trial a 
have not yet made. 

“ I have already stated, that the white fume mentioned above, 
appears when points of charcoed are used. I have found that this 
matter collects in considerable quantities^ a little out of the af 

heat around the zinc pole, and occasionally exhibits the appearance of 
a frit of white enamel, or looks a little like pumice stone, only, it has 
the whiteness of porcelain, graduating however into light grey, and 
other shades, as it recedes from the intense heat. In a few instances I 
obtained upon the charcoal, when this substance terminated both 
poles, distinct, limpid spheres, and^t other times ^ley adhered to the 
frit like beads on a string. Had we not been encouraged by the 
remarkable facts already stated, it w^ould appear very extravagant to 
ask whether this white frit and these limpid spheres could arise from 
carbon, volatilized in a white state even from charcoal itself, and con- 
densed in a form analogous to the diamond. The rigorous and obvious 
experiments necessary to determine this quefction, it is not now practi- 
cable for me to make, and I must in the mean time admit the pombilifi/ 
that alkaline and earthy impurities may have contributed to the result. 

‘‘ In one instance contiguous to, but a little aside from the charcoal 
points, I obtained isolated dark-coloured globules of melted charcoal, 
analogous to those of plumbago. 

'I'he opinion which 1 formerly stated as to the passage of a cur- 
rent from the copper to the zinc pole of the deflagrator, is in my view 
fully confirmed. Indeed, with the protection of green glasses, iwy 
eyes arc sufficiently strong to enable me to look steadily at the flame, 
during the whole of an experiment, and I .can distinctly observe naat- 
ter in different forms passing to the zinc pole, and collecting there, just 
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ai ire see dust, or other small bodies driven along by a common wind ; 
there is also an obvious tremor produced in the copper pole, when the 
instrument is in vigorous action, and we can perOeive an evident vibra* 
tion produced, as if by the impulse of an elastic fluid striking against 
the opposite pole. 

** If,, however, the opinion which you formerly suggested to me, and 
which is countenanced by many fact§, that the poles of the deflagrator 
are reversed, the copper being positive and the zinc negative, be cor- 
rect, the phsenomena, as it regards the course of the current, will 
accord, perfectly well, with the received electrical hypothesis/* 

We must defer the succeeding articles until our next, for want of 
room, 

V, Calculus of Cystic Oxide from a Dog; Constituents f that Sub^ 

stance, Sfc, 

The following are M. Lassaigne’s description and analysis of a cal- 
culus extracted froit^the bladder of a dog, which he found in the col- 
lection of calculi belonging to M. Girard, Director of the Royal 
Veterinary College of Alfofi. 

It weighed about S8 grains troy; w^as of a yellowish colour, 
semi-transparent, of an irregular form, glossy (Usse) on the surface, 
and confusedly crystallized throughout its substance; specific gravity, 
1'577. It consisted of 

Cystic oxide 97 5 

, ^ Phosplunx* and oxalate of lime 2*5 

The oxalic acid could not bo obtained in an uncombined state, but 
its existence was inferred from the property possessed by the residue 
of the calculus insoluble in potassa, of being partially converted into 
of lime by a sliglu calcination. 

M Lassaigne has exaniiued the combinations of cystic oxide with 
potassa, and ammonia, and with the muriatic, nitric, sulphuric, phos- 

f >horic, and oxalic acids. The muriate, which is crystal) i.-ned in acicu* 
ar radii, consists of 5*3 acid and oxide ; the nitrate, crj^stallized 
in very slender needles, of 3*1 acid and 96'9 cystic oxide ; the sul- 
phate, a viscid uncrystallizahle deliquescent substance, of 10'4* acid 
and 89*6 oxide, but M. Lassaigne suspects, that this compound had 
retained a portion of water ; the oxalate, in efflorescent acicular crj'S- 
tals, contains ^2 oxalic acid, and 73 cystic oxide. 

By means of ignition with peroxide of copper, M. Lassaigne has 
ascertained that the composition of cystic oxide is as follows : 


Carbon 36 2 

Nitrogen 34*0 

Oxygen 170 

Hydrogen ,,.../ 1 2*8 


100*0 

I 

(Ann. de Chim. et dc Phys. tom. xxiii. p, 328.) 

* VI. Inflammation qfGunpoxederhy the Heat of slaching Lime, 

To determine whether the heat given out during the slacking of lime 
was sufficient to fire gunpowder, a small quantity of it was put into a 
glass tube closed at one end; the, tube was then placed in slack- 
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ing lime and frequently removed, that it might acquire the 
exact temperature of the lime. TSome minutes elapsed without any 
other effect being perceived than the volatilization of some of the sul- 
phur of the powder, and it seemed as if no combustion would take 
place, but a loud explosion soon fallowed, without, however, breaking 
the tube. — (Ann. de Chiuu et de Piiys. tom. xxiii. p. 217.) 

VII. Cleavage of Metallic Titanium. 

Mr. W. Phillips has ascertained that the cubes of metallic titanium 
found in the ^slag of the iron-works at, Merthyr Tydvil (see Annals^ 
N. S. V. 67, and vi. 222), yield to mechanical division parallel to the 
planes of the cube. 

VIII. Formation of a Meteorological SocicUj. 

We rejoice to state timt efforts are making to establish a uniform 
and combined system of meteorological observation, by means of form- 
ing a Society for the purpose ; the scheme has been highly approved 
of by several scientific gentlemen attached to iMeteorology ; and a 
meeting will be held on the third Wednesday in October, at the 
London Coffee House, Ludgatc-hiil, at eight o’clock in the evening, in 
order to take the subject into consideration. 


Article XIV. 

NEW SCIENTIFIC BOOKS. 


ruEPARiKG FOR punucATioy, ^ ’ 

Mr, John Shaw, the author of the Manual of Anatomy, has in the’ 
press, a work on the Distortions and Deformities to which, from 
various Causey;, the Human Body i.s subject. 

A concise Descrijition of the English Lakes, and the Mountains in 
their Vicinity, with llriiiarks on the Mineralogy and Geology of the 
District, by Mr. Jonathan Otley, ^ ^ 

Mr. Cottle, of Bristol, will shortly publish Observations on the 
Ores ton Caves, and on the Animal llemains contained in them. 

JObT riTDLIKnCD. 

Meteorological Essays and Observations ; by J. F. Daniell, FRS, 

Description and Analysis oi a New Sulphur Spring, at Harrogate; 
by W. West. From the Quarterly Journal of Science ; with Additions 
by the Author. 

"No. lOofG. B. Sowerby/s Genera of Recent and Fossil Shells; 
containing the following genera: — Sigaretus, including Cryptostoma 
of Bliiinville ; Stoniatia, united to Stomatella ; Pileolus, a new fossil 
Univalve, related to Nci’ita ; Eburnu, as distinguished from Buednum 
spiratum and its congeners, which are usually united with it ; Kanella ; 
and Pholadomya, a new Genus of Bivalve Shells, of which a single 
recent Species has been lately found, but of which m^ny fossil Species 
have been hitherto described as Carditae, Lutrariie, Sic. 
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Article XV. 

NEW PATENTS. 

W. Wigston, of Derby, engineer, for certain improvements on 
steam-engines. — Aug. 11. 

H. C. Jennings, Esq. ofDevonshire-street, Marylcbone, Middlesex, 
for an instrument or machine for preventing the improper escape of 
gas, and the danger and nuisance consequent thereon.— Aug. 14. 

R. Rogers, of New Hampshire, in tlie United States of America, but 
now of Liverpool, Lancashire, master-mariner and ship-owner, for his 
improved lanyard for the shrouds and other rigging of ships and other 
vessels, and an apparatus for setting up the same. — Aug. 18. 

J. Malara, of Wakefield, Yorkshire, engineer, for his mode of apply- 
ing certain materiaJl^ hitherto unused for that purpbse, to the construct- 
ing of retorts and improvements in other parts of gas apparatus.— 
—Aug. 18. • 

T. Leach, of Friday-strect, London, merchant, but now residing at 
Litchfield, Stafiordbiiire, for his improvements in certain parts of the 
macliiiicry for roving, spinning, and doubling wool, cotton, silk, flax, 
and all other fibrous substances. — Aug, 38. 

R. Higgins, of Norwich, shawl-manufacturer, for his improved 
method of consuming or destroying smoke. — Aug. 18. 

G. Digglcs, of College- street, Westminster, for his improved bit 
for riding horses, and in single and double luirncss. — Aug. 19. 

E. El well, of Wednesbury Forge, Staffordshire, spade and edge tool 
maker, for certain improvements in the manufacture of spades and 
— Aug. 20. 

M. A. Robinson, of lied Lion-street, Middlesex, grocer, for certain 
improvements in the mode of preparing the vegetable matter com- 
monly called pearl barley, and grits or groats made from the corns of 
barley and oats, by which material when so prepared, a superior muci- 
laginous beverage may be produced in a few minutes. — Aug. 20. 

J, Goode, of 'I'ottenham, Middlesex, engineer, for certain improve- 
raents in machinery, tools, or apparatus, I’or boring the earth for the 
purpose of obtaining and raising water. — Aug. 20. 
g» B. Retell, Esq. of Furnivars Inn, London, for his improved lid for the 
upper masts of ships and other vessels. — Aug. 21. 

J. Surrey, of Battersea, Surrey, miller, for his method of applying 
heat for producing steam and for various other purposes, whereby, the 
expense of fuel will be lessened. — Sept. 4. 

W. Woodman, of York Barracks, veterinary surgeon of the 2d Dra- 
goon Guards, for his improved horse’s shoe, which he denominates 
the beveled heeled expanding shoe. — Sept. 11. 

B. Donkin, of Great Surrey-street, Surrey, engineer, for his disco- 
very or invention on the means or process of destroying or removing 
the fibres from the thread, whether of flax, cotton, silk, or any other 
fibrous substance composing the fabrics usually termed lace net, or any 
other denomination of fabric, where holes or interstices are formed by 
such thread in any of the aforesaid fabrics4“Sept. IL 
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Article XVI . 

METEOROLOGICAL TABLE. 


1 

1823. 

Wind. 

Bakos 

Max. 

nrTKK. 

]Min. 

Thermo 

Max. 

METER, 

1 Min. 

1 

i Evap. 

Rain.j 

Danlell's hyg. 
at noon. 

8th Mon. 





1 



1 

Aug. 1 

s w 

30-18 

30-10 

68 

55 





s w 

30-10l 

2.9-97 

73 

61 

• 



3 

s w 

2.9-.97 

v9'78 

68 

54 


38 


4 

w 

29 90 

29*78 

72 

52 ^ 




5 

N \V 

29'9<^ 2>9 90 

()8 

52 

1 — 



6 

iNT \V 

29-95 2.9-.^9 

69 

44 

! _ 

i 



7] 

1 w 

29*95; 

29*92 

67 

52 


08 


Si 

1 W 

30()r29*90 

72 

1 47 

— 

04 


9N W 

30 23 30-01 

6‘5 

45 

•94 

02 



S w^30*22 30*13 

67 

59 

— 

10 


IJ 

N W|30- 1 3,3002 

75 

60 

— 



12 

;s W30 0‘2j 

29*8 1 

78 

55 

_ 



13 

N W12.O 81 '2972 

82 

57 




14 

W 129-9229 72 

1 65 

48' 


— 


15 

W i 

29 92: 

:29*70 

; 68 

46 * 

1 i 

.... 


iC 

S W2.9'97;2.g5)2 

I 6'.9 

46 

! -84 

15 


17 

w 

|29 99 29*97 

67 

47 

i 

■ — 


18 

s . E;29\W.29*93 

66 

6*1 

— 

— 


1.9 

s w 

29’97 '29*93 

68 

52 

_ 

05 


2o! 

s w 

29-97 :29-9f) 

72 

47 


— 


21 

N W 

2.9 96;29-92 

69 

^ 50 

— j 

19 


22 

w 

29-92129-80 

69 

49 i 

— 

10 


23 

w 

299? 

i 29*80 

6.9 

39 i 

. 1 

02 


24 

s 

29*<17;29*90 

71 

56* 

— 

11 


25 

N W 

30-07 

129 .97 

82 

55 

— 



20’ 

N E 

30-20 30-07 

68 

57 

— 

55 


27 

N 

30-27130-20 

77 

56’ 

— 



28 

W 

30-27!jO 12 

76 

52 

-85 




s w 

130-17 30-12| 76' 

55 




SO 

In w 

bo-30'30-171 72 

46 


30 


31 

\N w 

j30-32l30-30' 76 

46 

— 




[ 

i30-32i29'72 

1 82 

44 

i 2-63 

2*09 

* 


The observations in each line of the table apply to a period of twenty-four hcn^ 
beginning at 9 A. ]\I. on the day indicated in the first column. A dash denote! that 
the result is included in the next following observation. ^ 
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REMARKS. 


JEllghth Overcast. 2. Cloudy, S. Kainy. 4. Fine. 5. Showery. 

6. Finet slight showers. 7. Showery. 8. Showery : fine. 9, Showery, 10. Kaifiy. 
II'. Cloudy. 12. Fine. 13. Fine. 14, 15, Cloudy. 16. Showery. 17, 18. Cloudy, 
19, Showery. 20. Fine: a slight shower at noon. 21. Cloudy. 22, Rainy. 
23, Cloudy. 21. Rainy morning. 25. Fine. 26. Rainy : some distant tliundcr at 
h^f-past nine, a. m. : heavy rain. 27, 28, 29. Fine. 30. Fine morning; aftemoon 
rainy. 31. Fine. 


RESULTS. 

Winds: N, I 5 NE, 1 ; SE, 1 ; S, I ; SW, 9 ; W, 9; NW, 9. 


Barometer : Mean height 

For the mdnth. 29*999 inches. 

For the lunar period, ending the 29th, 29*983 

For 13 days, ending the 8tb (moon north) • 29*954 

For 1 5 days, ending the 23d (moon south) 29*944 

Thermometer: Mca^ height 

For the month «..••• •••»*••••.•* 61*693** 

For the lunar period 61 *8 16 

For 3 1 days, the sun in Leo 60*532 

Evaporation* 2*63 in. 

Rain 2*09 


Ld^ruicryj Sirat/ord^ NlhiTi ktonih^ 22, 1823^ 


B. HOWAm 



ANNALS 


OF 

PHILOSOPHY. 


NOVEMBER, 1823. 


Article I. 


On wrne Anoymlom Appearaiicts occurring in the Thermoelectric 
Series. By the Rev. J. Gumming, MA, Professor of Chemis- 
try in the University of Cambridge. 

• 

(To the Editor of the Atniah of Philosophy.) 

MY DEAR SIR, ‘ Camhidgr, Oct. 13, 1^23. 

In forming the thermoelectric series, which you did me the 
favour to insert in your journal, the metallic wirtis were con- 
nected at one extremity, an^ then immersed in boiling mercury. 
On varying this experiment, I find some anomalous appearances 
which seem deserving of notice. 

If one of the wires be iron, and theji be heated by a spirit 
lamp, the deviation, in some cases, gradually attains a maximum, 
then returns through zero, and at a i^d heat assumes an opposite 
direction; resembling in this reaiect the deviations made by 
the alloy of antimony and bismumi, mentioned in my first com- 
munication to you on this subject. These. ^ffects, the detail of 
which I have subjoined, toedt" place wh^n iron was connected 
with silver, copper, gold, ziuc,„.and bras^ but not with platina 
or lead, and I nave not observed it in other cases where neither 
of the wires was of iroiri 

Iron with silver . 

copper . 

— — — gola . . . 

■ — : brass.. . 

' — ■■ zinc . . . 

New Series, vqu yi. y 


Deviations. 


10 ° 

13 

7 

17 

7 ^ 

Positive 


8® at red heat 


ditto • 
ditto . 
ditto '' 
melting ztno 
“Negative 
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If the experiment be made by dipping wires, not previously 
connected, in boiling mercury, .the deviation in the first instance 
depends, in some cases, upon the order in which they are 
immersed. I have observed this appearance more especially 
when one of the wires is copper, zinc, or brass. The results 
were : 


r Copper last ; negative, then slightly 

Copper with gold < positive. 

L Gold last; positive. 

I Copper last ; negative. 

* * * * \ Silver last ; positive, then negative. 


silver. 


zinc 


brass 


f Copper last; negative. 


Zinc last; positive, then negative, 
r Copper last; negative slightly, then 


plumbago 


. . < positive. 
L Bn 




ass last; positive. 

Copper last ; negative. 

Plumbago last; positive, then nega- 
tive. 


Copper with platina or tin was positive, with iron negative in 
both cases. 

r Zinc last ; negative, then positive. 

Zme surer | 1 

r Zinc last ; negative. 

— iron I Iron last; positive slightly, then ne- 

, L gative. 

— . r Zinc last ; negative, 

————plumbago. Plumbago last; positive strongly, 

C then iid^ative. 

, 1 f Zinc last ; negative, then positive. 

gold I 

rZinc last; negative slightly, then 

braVs •< •• positive. 

L Brass last ; positive. 

Zinc with platina or tin was positive in both cases. 

rBrasslast; negative. 

Brass with gold < Gold last ; positive slightly, then ne- 

(, gative. 

f Brass last ; negative. 

silver J Silver lar.t ; positive slightly, then 

% L negative. 

, r Brass last; negative very slightly, 

— — — tin < then positive. , 

LTin last ; positive. 

Zjipc was positive with platiira, and negative with iron, in both 
cases. 
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It is obvious that the abovemen tioned thermoelectric pecu- 
liarity of iron v/ill affect its place in the series, which^^^t a red 
heat will be at least above brass, though at low temperatures it 
is decidedly below plumbago. 

In regard to the series itself, it is not, perhaps, very material, 
provided the order be correct, whether we consider bismuth as 
the most positive, and antimony as the most negative metal, or 
the contrary ; but analogy with the galvanic series seems to 
make the last the preferable arrangement. In this case, which 
I have now adopted, antimony, heat, and bismuth, form a circuit 
similar to silver, acid, and zinc; the silver and antimony being 
the positive, and zinc and bismuth the negative poles. The 
corresponding thermoelectric and galvanic series will, there- 
fore, be : 


Tberinoclectric Negative, 
(lalena. 

Bismuth, 

Mercury, "J 
Nickel, / 

Platina, 

PalladiMm, 

Cobalt, ) 
Manganese, / 

Tin, 

Lead, 

Brass, 

Rhodium, 

Gold, 

Copper, 

Ore of iridium and 
osmium, 

Silver, 

Zinc, 

Charcoal, \ 
Plumbago,/ 

Iron, 

Arsenic, 

Antimony. 


Galvanic Negative. 

Zinc,* 

, Bismuth, 
Iron, 

Im, 

Lead, 

Copper, 

Antimony, 

Silver, 

Gold, 

Platina, 

Charcoal. 


Positive. 


Positive. 


In this thermoelectric series, I have corrected an error as to 
the place of silver, arising from the wire formerly used, and| 
which had been purchased as pure silver, being, as I have«ince 
found, alloyed with cqpper. The other changes are unimportant, 
excepting the insertion of galena, which in whatever way I have 
tried it, appears more strongly Negative even than bismuth. 

Believe me, my dear Sir, most truly yours, 

J. CUMMING, 


y 2 • 



324 Mr. Macleay on certain general Laws regulatmg [Nov. 


Article IL 

Remarks on the Identity of certain general Laws which have been 
lately observed to regulate the natural Distribution of Insects 
and Fungi. By S, Macleay, Esq. MA. FLS.**^ 

The naturalists of the present day have in one respect a ' 
peculiar claim *to the appellation of disciples of Linnaeus ; inas- 
much as they direct their chief attention to what this great 
master declared to be the end of all his immortal labours in 
botany. His admirable maxim, that the natural system is the 
ultimus botanices Jinisf is now not only universally admitted, 
but on ail sides acted upon- The natural system is in fact not 
only made the remote consequence, but the immediate aim, of 
every modern observation in natural history ; the rule now being, 
to commence with supposing nothing known but what has 
actually been observed, and by comparing the affinities thus 
collected, to search after that knowledge of natural groups 
which in the old methods we started with supposing to be already 
acquired. They who formerly confined themselves to artificial 
systems, and neglected the above important maxim of Linnmus, 
have at J east thereby lost much gratification, since, if there be 
nothing within the whole range of human science more worthy 
of profound meditation than the plan by which the Deity regu- 
lated the creation ; so most assuredly no study is more calculated 
to administer pure and unmixed delight. Thus, for example, the 
safTsfaction of the m*ere gazer at a collection of animals must 
evidently be inferior to that experienced by the comparative 
anatomist, who understands their respective structures. And 
again, the anatomist himself, on viewing a museum, can scarcely 
be so much gratified by the sight, as that naturalist wdio, not 
content with^a bare and in some degree insulated knowledge of 

{^articular organizations, ePideavours to comprehend how these 
larmonize with the rest of the creation. It is in this last mode 
alone, if I may so express myself, that the human mind can 
take, as far as its imperfect nature will permit, a view of the 
universe as it was originally designed. Nor ought any person 
to be deterred from commencing so delightful a pursuit, either 
by the supposed ddficulty-of the investigation, or by the extent 
of preparatory information which it necessarily requires; for, 
truly has it been said, that he who questions his abilities to 
arrange the dissimilar parts of an extensive plan, or fears to be 
lost in a complicated system, may yet hope to adjust a few pages 
without perplexity. 

Having such ideas both of the dignity of natural history and 
of the importance and feasibility of a more extended research 

♦ From the Linnean Transactions for 1823, Part I. 
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into the natural system than haslet been made, we can scarcely 
fail to be interested by a late work,* of which the perusal has 
induced me to address this learned body. Although this work 
is confined to a department of botany not very generally studied, 
its author has evidently not been satisfied with the specific dis- 
crimination of the imperfectly organized subjects of his research, 
but has earnestly sought to discover the relations which they 
bear to each other. Keeping this object steadily in view, 
M. Fries has been able to give so connected and symmetrical 
an outline of what he considers to be the natural distribution of 
Fungiy as, at least, in my opinion, to merit the careful attention 
of zoologists as well as botanists. It will readily be imagined 
that, in saying this much, 1 do not, in the presence of so many 
more able judges, presume to advance any positive opinion on 
his merits as an observer. T confine myself, entirely to that 
theory or reasoning founded by M. Fries upon the general 
result of observations, which it would 1)9 impossible to suppose 
altogether incorrect, even if his reputation as a cryptogamist 
were less than it really is. On this head, however, J have to 
remark, that our author, although undoubtedly an original 
observer, is neither the first who has advanced this tlK'ory, nor 
do Fungi compose the only part of organized matter in which 
this sort of arrangement has been conceived to exist.’ So tha^" 
even with respect to his theory 1 may be a partial judge, and 
may probably be more inclined to admit the validity of his con- 
clusions, than will be deemed prudent by, others who are altoge- 
ther unprejudiced. * 

M. Fries justly remarks, that the notion of the celebrated 
Bonnet, as to the existence of a simple scries or chain of natural 
affinities, has been long exploded. The truth however is, that 
the law of continuity has been quite misunderstood both by 
Bonnet, and his opponents, so far as organized matter is con- 
cerned: for Bonnet fancied that, affinities were continuous, 
the series must therefore be simple : and some modern natural- 
ists finding by experience the series not to be simple, therefore 
supposed that affinities could not be continuous, but that nature 
presents to the view a mass of unconnected groups, ia which it 
would be a waste of time and a loss of labour to search for any 
general plan. It does not however appear that either of these 
inferences has been very philosophically drawn ; for there is a 
certain rule in natural history w hich originates solely in obser- 
vation, and which, if properly follow^ed up, wall infallibly induce 
us to grant to Bonnet the truth of his proposition, that affinities 
are continuous, and yet to agree with his opponents, Aat the 
series of natural beings is not simple. This rule is, that 
lietations of Analogy must he carefully disti^l^ished from Rela-* 

* Sifstema Mycologicum sistens Fungorum Ordines, Genera, Specieti, &c. quos ad 
Nonnam Method! Naturalis determinavit, disposuit atque descript^it Elias Fties, &c, 
vol. i, Oryplmwaldi(p, 1891. 
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iions of Affinity ; for, avS our author M. Fries truly says, Quo 
magis in superfide acqnieveruut naturm scrutatores, eo magis 
analoga cum affnibus comrnutaruntJ 

The ideas of affinity and analogy are so distinct from each 
other in the mind of every person acquainted with the first 
principles of logic, that even while this distinction was not laid 
down as an axiom in natural history, experienced naturalists 
perceived that every correspondence of character did not neces- 
sarily constitute an aflinity. Thus the celebrated Pallas, in his 
Elenchus Zoophylorum, has well observed that Bonnet, in order 
to complete his linear scale of nature, w^as obliged to abandon 
the true vinculum of affinity, and to resort to such superficial or 
analogous characters as those which connect Vesperlilio and 
Exocdiliia with birds. But the nature of the difference which 
exists in natural history between affinity and analogy, was I 
believe first discovered in studying Lauiellicorn Insects ; and in 
the year 1819, when ^ published that discovery, the fifth part 
of an acute philosophical work, entitled Botanical Aphorisms,^ 
appeared in Sweden, wherein the distinguished cryptogarnist 
M. Agardh proves by the following w^ords, that he likewise had 
a slight glimpse of the same truth : Analogia quiedam et simi- 
litudo in diversis seriebus vegetabilium interdum cernatur, quasi 
^ progressa esset natura ad perfectionem per eosdeni gradus sed 
diversOi vifv.T” 

The next w^ork in which the distinction appeared was the 
Memoires du Museum Ihstoire Kature/le; in a part of which, 
^published in the autumn of 1821, a paper was inserted by 
M. Decandolle on the natural family of Cracifera\ Here this 
botanist states, that he finds it possible to express in a table all 
the affinities existing in this family of plants by what he terms a 
double entree ; in other words, he supposes that there are trans- 
versal affinities as well as direct ones, — a notion of the reality 
liow^cver which appears to^be much more confused than that 
previously entertained by M. Agardh, and explained as above m 
ins Botanical Aphorisms. 


* jdphorismi Sotanid^ quos venia AmplzMS. Ord. Philos. Lund, Pra5side Carolo Ad. 
Agardh, &c. proGradu Philosophico, p. p. N. Kuhlgren, &c. p. v. Lundm, 1819. 

r In the same little tract M. AganUi makes two other observations, which coincide 
with what I have noticed ia die Animal kingdom. The first is as follows : “ Inter in- 
feriores formas superiores ssepc efflorescunt, sed rudes et veluti experiinenta : sic antici- 
pationes form® perfcctioris in plantis inferioribus non raro obveniant; ut etiam in 
plantis superioribus regressus ad formam imperfwctiorem.” Now in the //or<c Ento- 
mologictt^ p. 4223, I have attempted to show that Nature, in the imperfectly constructed 
Acrila^ sketches out in a manner the five principal forms of the animal kingdom. 8o 
also the direct return of Annulose Verme^ to Jerita is repeatedly asserted in the same 
work : this however seems to depend more properly on M. Agardh's other observation, 
\iz. Duplex est itaque afiinitas plantarum, aut ea, qu® ohtur e transitu ab un& forma 
normall ad alteram, qu® versatur imprimis in anticipationc form® superioris aut 

regressu in formam infcGmeni. Illam affinitatem transitus appeilamus, hanc iran&uUa- 
tianis.*' This affinity of trpnmUalion is evidently nothing else than the disposition ob- 
servable in opposite points of the same scries or transitus of affinity to meet each other, 
and of which I have ^ven various exain^des in the Jlora BtUvmolvgiccey p. 919. 
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In the same year (1821) likewise appeared the abovemen- 
tioned work of M. Fries on Fungi, which is explicit on the sub- 
ject, and wherein the very same expressions of affinity and ana- 
logy are used to designate these di&rent relations, which I had 
applied to them two years before in treating of Lamellicom 
Insects.* 

The theoretical difference between affinity and analogy may 
be thus explained :f Suppose the existence of two parallel series 
of animals, the corresponding points of which agree in some one 
or two remarkable particulars of structure. Suppose also, that 
the general conformation of the animals in each series passes so 
gradually from one species to the other, as to render any inter- 
ruption of this transition almost imperceptible. We shall thus 
have two very different relations, which must have required an 
infinite degree of design before they could have been made 
exactly to harmonize with each other. Wheft, therefore, two 
such parallel series can be shown in nature to have each their 
general change of form gradual, or, in other words, their rela- 
tions of affinity uninterrupted by any thing known ; when more- 
over the corresponding points in these two series agree in some 
one or two remarkable circumstances, there is every probability 
of our arrangement being correct. It is quite inconceivable that 
the utmost human ingenuity pould make these kinds of 
relation to tally with each other, had they not been so designed 
at the creation. A relation of analogy consists in a correspon- 
dence between certain parts of the organization of two animals 
which differ in their general structure. In short, the test of such 
a relation is barely an evident similailty in some remarkable' 
points of formation, which at first sight give a character to the 
animals and distinguish them from others connected with them 
by affinity ; whereas, the test of a relation of affinity is its form- 
ing part of a transition continued from one structure to another 
by nearly equal intervals. As a relation of analogy must always 
depend on some marked property hr peculiarity of structure, and 
as that of affinity, whicli connects two groups, becomes weaker 
and less visible as these groups are more general, it is not in the 
least surprising, that what is only an analogical correspondence 
in one or two important particulars, should often have been 
mistaken for a general affinity. 

M. Fries draws the distinction between them precisely in the 

• I owe my acquaintance witli tl' ese several %vork8, as well as much information on 
points of which I should otherwise have been totally ignorant, to the friendsliip of the 
consummate botanist, in whose possession the Banksian I^ibrary has been so worthily 
deposited. The second part of the EnUwiulogicte was published in Api’il) ISiiJI. 

On the 24 th of the following month 1 first saw a copy of M. Decandolle’S paper, 
which was not published t'U some weeks after ; and in die course of last winter I first 
saw Agardh*s paper and the work of M. Fries on Fungi. M. Fries bwiowed from* 
his master Agardb the idea of distinguishing affinity and aniSo^, which is not impro- 
bable, we must at least allow him tlie merit of having greatly improved this part of the 
theory. 

+ See Horce Entofnahgkat, p. 863 ei sep ^ 
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same way, and, making allowance for the difference of the Qb- 
jects he was investigating, almost in the same words : Natura 
tamen, ubique varia, semper tamen eadera, hoc est, eandem 
ideam exponere tendit, mutatis modo, quae ex ulteriori ratione 
necessario pendent ; eadem sequitur principia, ita modo ut infe- 
riora (v. g. exterior forma, quae in iiifimis adhuc vaga) superiori- 
bus cedant. Errant igitur qui -distinctiones summas e formS. 
exteriori tantum diicunt ; quis ex hac regnum animale et vegeta- 
bile definire potuit? Evidentissime hoc demonstrant Lichenes 
et Fungi. Ilecentiores horum differentiam in characteribus ex- 
ternis tantum ponentes cum Fuugis jxxngevQ voluevnnt Leprarias, 
Opegrap/ias, Calicia, Vernicarias, Sfc, quod nullo modo probare 
possum. Altius illoriim dilferentia deducenda. Sed cum na- 
tura eadem via inter Lichenes et Fungos ubique progreditur, 
singulum genus Licheiium Fungis correspondet. At haec inde 
affinia non dicimlis ; sed analoga. 

Affinia igitur sunt qute in eadem serie sequuntur et in se in- 
vicem transire videntur* Huec in ullerioribus congruunt sed in 
citerioribus rationibus differunt. Analoga autcni dicinius quae 
in diversis seriebus locis parallelis* posita sunt et sibi invicem 
correspondent. Ultima cosmica momenta ditibrunt, sed cite- 
riora congruunt, quae in habitu externo et characteribus acci- 
dentalibus^ mutandis maxirae vqlent. Ubicurnque in Historia 
ludcurali oculos convertimus, singulum organisinum multiplicia 
hujus offerunt exempla. Systema mycologiciini infra explica- 
tum his omnino nititur. Ciavaria et Feziza^ Jiiaiora et Bao^ 
myces affines sunt; sed G/avaria et Ji(Comyces, Feziza et Biatora 
•tinalogae, e, s, p. in infinltuni. 

Comparatio Linnaeana affinitatis plantarum cum mappa geo- 
graphies. hand ignobilis visa fuit ; ignoscatur igitur mihi hanc 
ita extendenti, ut aflinitas in hac indicet longitudihem et analo- 
gia latitudinem. 

Neque hoc^ tantum in inferiores classes quadrat. Naturm 
legis ubique harmonicae. Si systema inycplogicum et principia, 

3 uibus nititur, omnibus non displicerent, totius regni vegetabilis 
i^ositionem demonstrare coriabor. Flurirna jam elaboravi/' 
Relations of affinity being thus separated from those of ana- 
logy, we immediately get the following facts from the observa- 
tion of what M. Agardh terms the affinity of Transit uSf namely, 
that species form the only absolute division in nature, and that 
no group of species (whatever may be the rank of these groups) 
ought to be considered as insulated, but only as series of affini- 
ties returning into themselves, and forming as it were circles 

^ As there is some danger of being led astray by our imi^ination when we first at- 
tempt to separate relations of analogy from those of affinity, tt is fortunate Uiat tlie na- 
^^ndist cannot have a more admirable test of his accuracy, or a stronger rein on his 
fancy, than this parallelism of analogous groups in contiguous series of affinity. Thus, 
although a solitary resemblance may mislead, it is clear that when we find several of 
such resemblances to keep parcel to each otlier in contiguous series, we may reckon 
upon their having some more solid foundadon than our own fancy. 
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which touch other circles. Such only are natural groups. This 
was said of Insects ;* and our author, looking only at plants, 
and principally at Fungi^ comes to the same conclusion, as ap- 
pears from the following words : Species unica in natural fix^ 
circumscripta idea. Superiores nullas agnovimus sectiones 
strictissime circumscriptas, tantum circulos plus minus clauses, 
affines vero ubique tangentes. * Hos tribus, genera, sectiones, 
?cc. simulque si naturae vestigia sequuntur, naturales dicimus.” 

That the circle, indeed, is not always closed or complete has 
been observed likewise in the animal kingdom ; and there are two 
ways of accounting for it. First, that the beings which would 
render the circle complete have noj yet been discovered ; a 
conclusion to which we readily arrive on considering how little 
is yet known of natural productions ; and secondly, that there 
are hiatus or chasms which do really exist in najfcure, and which 
may be attributed to the extinction of species in consequence of 
revolutions undergone by the surface of* this globe. Whether 
one only or both of these reasons be requisite to account for 
circles of affinity not always appearing complete, we shall not 
at present investigate ; contenting ourselves with the undoubted 
fact, that hiatus or chasms are everywhere in nature presenting 
themselves to the view^ But this truth by no means contradicts 
the Linnean maxim, that no sattas exists in nature,' althougVj 
such has been esteemed its effect by certain naturalists who 
have been in the habit of taking the words hiatus and saltus as 
synonymous terms.f Thus the series pf the Systema Natures 
and of the Reguc Animal is not natural v^here the Cetacea inter- t 
vene between Quadrupeds and Birds, but is perfectly consonant 
with nature where the Tortoises are made to follow these last. 
In the first case, there is a saltus or leap from Quadrupeds to 
Birds over a group totally dissimilar to the latter ; there is, in 
short, an unnatural interruption of the law of continuity, which 
shocks not merely the naturalist buf the ordinary* observer. In 
the other case there is only an hiatus or chasm, which the dis- 
coveries of a future day may fully occupy. Speaking therefore 
theoretically, it may be affirmed that a saltus never did exist in 
nature ; and it also may bo argued, with great appearance of 
truth, that if the hiatus are real which so commonly occur in 
nature, they did not alw^ays exist ; or, in short, as M. Fries 
expresses himself, Urnnis seclio naturalis circulum per se clau^ 
sum exhibetJ' 

Now this definition of a natural group could never have .been 
given by any person who was not aware of the distinction to be 
made between affinity and analogy. But whenever two parallel 


* IJorOi Eniomoto^icas^ p. 459, &,c. 

+ It is to br regretted tliat Prof. l>ugald Stewart should have been led into this com- 
xnpu error, and thus have acquired a somewhat erroneous notion of the law of continuity, 
as it refers to natural history. Hee the second part of his admirable Dissertation, as 
prefixed to vol. v, of the Supplement to the Enupclopedia JUritmnica^ 
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series of objects linked by affinity are drawn up in array, .the 
connexion of their extremes, that is, the formation of the circle, 
becomes in that very moment, so far as I have observed, more 
or less conspicuous. 

It follows, moreover, from admitting the existence of analo- 
gical relations, or, in other words, from laying down the paral- 
lelism of groups in different series of affinity, that the number 
of groups in these series must be the same. For were it other- 
wise, as for instance, supposing three groups to exist in one 
complete series, and four in another, it is clear that the parallel- 
ism could not exist. But if this parallelism be real, which has 
been, as shown above, asserted independently of each other by 
several naturalists acting in different branches of natural his- 
tory, then the number of groups of the next lower order com- 
posing a group of a given degree must be determinate. And if, 
moreover, we acc*ord to our author the accuracy of the following 
rule, namely, Nunqiyim negligendum, unumquodque regnum, 
ordinem, genus, &c. in systemate ut individuuni esse sumen- 
duni;” — in other word*s, that class bears the same relation to 
class wdiich order does to order, and genus to genus ; then the 
number of groups composing any group of the next higher 
degree must be determinate ; and it only remains for the natu- 
ralist to discover from observation what this number is. 

"That Nature has made use of determinate numbers in the con- 
struction of vegetables has long been known empirically ; as for 
instance, where botanists have found the typical number of parts 
of fructification in the ucotyledonous plants of Jussieu to be two, 
that in monocotyledonbus plants to be three, and that in dico- 
tyledonous plants to be five, or multiples of these numbers. 
Consequently the existence of a determinate nuinber in the dis- 
tribution of the plants themselves might have been argued 
a priori. And in this manner indeed M. Fries appears to have 
argued ; for it^is tolerably clear that it was the consideration of 
the foregoing rule, adopted by Nature in the structure of acoty- 
ledonous plants, which induced him theoretically to assume four 
as a multiple of two to be the determinate number in which 
Fu7igi are grouped.**' I say this, because he is obliged from ac- 
tual observation to admit that of these four groups, one is exces- 
sively capacious in comparison with the other three, and is 
alw^s to be divided into two. So that we may either, with 
M. Fries, consider every group of Fungi as divisible into four, 
of which the largest is to be reckoned as two, — a supposition 
that would not only make two determinate numbers, but which, 
from the binary groups not being alway analogous, will moreover 

* It ougl t^here to be observed, that Ocken had previousfy advanced the opinion that 
Your was the determinate number in natural distribution. This naturalist, however, 
having in his Naiurgcxihichtc Jur xckulcn^ lately published, in a great measure ahan« 
doned the number four for live, and tliat more especially in the animal kingdom, has 
got into all the diHiculties wliich necessarily attend the supposition of two determi* 
nate numbers. 
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break the parallelism of corresponding groups,— or we may 
account every group as divisible into tive, and thus not only 
agree with M. Fries's observations, but besides keep the parallel- 
ism of analogies uninterrupted. If in this state of the matter it 
could now be shown, that in the animal kingdom the same law 
is followed by nature ; in short, to take an instance, if it could 
be proved that the Ammlaea Inay either be divided into four 
groups, viz, AmetaboUiy Crustacea^ Aradmida and Ptilota, where 
this last is remarkably capacious and divisible into two natural 
groups, viz. Mandibidata and llaustellata^ or that annulose 
animals may be divided at once into five groujis of the same 
degree, but of which two have a greater affinity to each other 
than they have to the other three — if, 1 repeal, this could be 
proved, should we not be justified in affirming that the rule, so 
tar as concerns Insects and Fungi, is one and the same ? The 
possibility of thus distributing the annulose animals has, how- 
ever, been demonstrated already in tl^e Horcc Ilntotnologica ; 
and it is the way in which we ought to lake the rule that only 
now remains to be investigated. In short, since only two 
methods * have yet been found to coincide with facts as pre- 
sented by nature, the question is, whether we ought to account 
Fungi as divisible into five groups, or into four, of which one 
forms tw^o of equal degree. liow I think it may without 
culty be shown, from our author's own observations and rules, 
that there is only one determinate number which regulates the 
disiribiition of Fungi , and that five is this number. 

In the first place, M. Fries lays it down as a rule, W'hich is,, 
quoted above, that he admits no groups whatever to be natural , 
unless they form circles more or less complete. Let us then 
apply tins rule to what he terms his central group, and which he 
makes always to consist of two. Does this form a circle? If 
not, the group cannot be natural according to his own defi- 
nition. ^ • 

If, on the other hand, its two* component groups are each 
circles, then these are natural. Thus the Ptilota will not form 
one circle, but two ; consequently they form tw'o natural groups, 
which is furthermore proved by their parallel relations of ana- 
logy. If we turn to Fungi also, the Hi/menini, according to 


♦ The number seven might also perhaps, for obvious reasons, occur to the mind, 
were it allowable in natural history to ground any reasoning except upon facts of organ- 
ization. The idea of this number'is however immediately laid aside, on endeavouring 
to discover seven primary divisions of equal degree in the animal kingdom. Il is easy, 
indeed, to imagine tlie prevalence of a number ; the difficulty is to prove it. The 
naturalist, therefore, requires something more tlian the statement of a nunTber, before 
he allows either a preconceived opinion or any analogy not founded on organic struc- 
ture to have an influence on his favourite fM^ience. He requires its application to natutfe 
and its illustration, by fact-.. As yet, however, no numbers have been shown tdt prevail 
in natural groups but five, or, which is the same thing, four of which one groitp is di- 
visible into two. Perhaps, indeed, the most clear method of expressing ourselves on 
tills subject is to say that, laying aside osculant groups, every natural group is divisible 
into five, which always admit of a binary distjibution, that is, into two and three. 
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M, Fries, do not form one circle, but two ; one of Pileati, tJie 
other of Clavati ; so that instead of the Ilymenomycetes forming 
four natural groups, viz. Sclerotiacei, Tremellini^ Vterinij and 
Hymeninif form, if our author be correct, five ; viz. Sciero^^ 
tiaceu Tremellini^^ Uterini, PHeati, and Clavati. 

But to understand this still better, we had as well perhaps 
enter a little deeper into our autfior’s theory. Every group, he 
says, which expresses well the character of the superior group 
to which it belongs, is called the cenirmn ; by this, not meaning 
the centre of a circle, but the site of the normal form or perfec- 
tion of the particular structure common to the superior group, of 
which it forms a part. The w^ord perfection, even as here used, 
requires explanation ; for it does not, as might be supposed, in 
this place signify affinity to any particular group. Our author, 
on the contraiy, .niost properly says, that the idea of perfection 
in structure has nothing to do with aflinity.f Ipsa hiec affini- 
tas imperfectionem potius indicat ; perfectissima enim sunt in 
quavis sectione ab omnibus aliis remotissima. Sic perfectissima 
animalia et vegetabilia, quse maxime a se invicem remota; infi- 
ma, quorum limites confluunt.” Hence it follows, that the cc//- 
Irum, or perfection of a group, is in fact that part of the circum- 
ference of the circle of affinity which is farthest from the neigh- 
Jipuring giV)up, and exactly the* same thing \vith what in the 
Horce Entomological has perhaps more happily been called 
Type. 

Indeed the confusion prising from the us6 of the word cenirmn, 
»as applied to a point injthe circumference of a circle, is still in- 
, creased by applying the word radii to those groups likewise in 
the circumference which lead from one centrum or type to 
another, and which I have termed annccicnl The use 

of these terms centrum and radii is the more unfortunate, as our 
author never for a moment takes them in any other sense than 
that in which k have used the expressions type and annectent 
groups. When, therefore, he says that in every group, whether 
class, order, &c. there are a centrum and radii, we must under- 


♦ This appears to be one of those interesting groups wli'ich connect the least per- 
fectly organized beings with those which are the most perfectly organized. In the de- 
partment of niihierophytaitw to the Coniomyceies or lowest what in the animal 

kingdom the Vermes are to the Acnta, 

-|* To the general observations on this subject, as connected with the animal kingdom, 
which 1 have given in IJortv EnUmwtogica:^ p, 205, I may add the botanical authority 
of Pro^. Schweigger. “ Nec etiam genera et ordin^s plantarum in lineam a crypeoga- 
luicis ad* dicotyledon eas progredientem ita disponi possunt, ut familia qua'vis praeceden- 
tis structuram magis evolutam prsebeac. Vix ullus de vegetabilium sene usitata, a 
cotyledonum numero dediicta, afhrniat, plantas dicotyledon eas omui ratione uionocotyle- 
doneis esse anteponendas.*’ p. 6. Dc Plantarum vlassiflcaiione naiurali DisguuiHoni<. 
bus Anatomicis ct PhysiologicU siabilirnda Commentatio, Auctorc A, F. Schxueiggcr, 
Rfigiomonti 1 820. 

t There are several other terms used by M. Fries to designate his groups, and which 
dilfer from those employed by me to express the nature of similar groups. Thus, his 
intermediaU genera are my osculant genera ; his subordinate genera are my types of 
form or sub-gtnera^ &c. ^ 
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stand him as meaning, that there are iil every circle first a ttfpe 
oi; normal form expressing the perfection of the superior group 
to which it belongs; and secondly, annectent groups connecting 
this type with other groups. Or, to take his own words, In 
centrum quod species plurimas continet, character optime qua- 
drat, Radii ad reliquas classes (scilicet ordines, genera, &c0 
abeuntes, utriusque classis characterem conciliant, sed ad illam 
(viz. the typical group) cujufc? charapter maxime eminet refe- 
runtur.” 

If then the determinate number in which Fungi are naturally 
grouped be four, and if it thus appears that, according to 
M. tries, every natural group is a circle, having in its circum- 
ference a point of perfection or typical group called a centrumf 
and annectent groups called radii, it is evident that there must 
be one centrum and three radii for every group. But observe what 
immediately follows as the result of M. Fries’s observation : 

Centrum abit semper in duas series, inferiofem et superiorem, 
quarum ilia ad antecedentem haec ad sefluentem classem (1. ra- 
dium) evidentius accedit.” 

This rule being determined, M. Fries goes on moreover to 
say, that these two series which compose the cenlrum are always 
analogous at their corresponding points. Consequently, in 
every circle he admits the existence of two central groups and 
three radial; that is, in all, fiv^ natural groups. Now this t^y 
is the case throughout the whole animal kingdom. Organized 
matter is the centrum of matter, and is composed of animals and 
vegetables. Articulataf' or animals possessing an articulated 
axis, form the centrum of the animal kingdom, and are composed^ 
of Vertebrata and Annulosa, The Viilota of Aristotle, or winged , 
insects, form the centrum of the Annulosa, and are divided into 
Mandibulata^^uil IJaustcllata. And so on, we shall ever find a 
natural group to be a circle of five minor groups, and that two 
of these minor groups form w hat M. Fries would call a centrum, 
or, more correctly, have some character in co^^ 4 ^lon which dis- 
tinguishes them from the other three. That neither of these 
groups, viz. organized matter, Articulala or Ptilota, is a circle, 
must be obvious to every observer ; and consequently they do 
not fall within the sphere of M. Fries’s definition already given 
of a natural group, but each of them form two circles, which 
therefore, according to our author, are natural groups. We 
might turn even to the well-known great division of the vegeta- 
ble kingdom into phuinogamous or cotyledonous and cryptoga- 
mous or acotyledonous plants, where the former are clearly the 
centrum, and divisible mio two nai^ural groups ; but surely 
enough has been said to show, that the notion of M .•Fries on 
this head is in evefy respect, but the mode of expressing it, tte 
same identically with mine. When he states the determinaetts 

^ This name has been applied to the as^charactenzing them a^ne, but 

improperly, inasmuch as the vertebrated animals are articulated* 
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number to be four, and we investigate the signification attached 
by him to this proposition, we 'discover that it is in effect five. 
How M. Fries was led to the number four, we have already 
endeavoured to explain ; and it is truly worthy of observation, 
as an almost conclusive argument for the determinate number 
being five, that M. Fries himself is at last obliged to adopt it. 
This open abandonment of his theoretical number four, which 
we have seen that he had virtually abandoned before, takes 
place moreover in that part of his work which, relating to the 
more minute groups, is therefore most independent of theory, 
and most subjected to the keenness of practical observers. 
Here, in brief, he finds himself lied down to stubborn facts, and 
it is rather interesting to mark the result. The only genera of 
Ht/meuomt/cetes Pileati which he discovers to be divisible are, 
Agaric us, Cantharellus, Thelephora, Hj/dnum, Boletus, Poh/porus, 
and Dccdalea ; sqme of which, as Agaricus, are, as he says, of 
the first dignity ; others, as Cantharellus, of the second.* Now 
every one of these gene^ra, or at least their typical groups, are 
divided by M. Fries himself into five, with the single exception 
of Cantharellus ; and so truly natural or dependent upon rela- 
tions of analogv’^ are these five subdivisions, that he proposes 
to make use of one set of names for all, and in fact does in gene- 
ral make use of the same name for analogous groups.f Nay 
: when he has divided the well-known genus Agaricm into 
Jive natural series, he observes, Singula series a naturfi fix& 
determinata clausa est reliquis parallela. Tribus diversarum 
serierum analogas din eodem nomine salutavi. So that Agaru 
j:us is, according to the, confession of IVl. Fries, formed of five 
. natural series each closed up ; in other words, each a circle, 
and corresponding at their parallel points to such a degree, that 
he declares it possible to assign the same names to the analogous 
groups. 

It were tedious to proceed much further on this subject ; and 
therefore, without entering into the speculations, often unintel- 
ligible and always vague, of Plutarch, Sir Thomas Brown, Dre- 
bel, Linnaeus and others, as to the doctrine of quintessence gene- 
rally, we may at once set forth the last argument which shall 
now be produced for the existence of a quinary distribution in 
organized nature. It may be stated thus : In the year 1817 I 
detected a quinary arrangement in considering a small portion 
of coleopterous insects ; and in the year 1821 I attempted to 
show that it prevailed generally throughout nature. In the 
same year (1821), and apparently without any view beyond the 
particular case then before him, M. Decandolle stated the natu- 
ral distribution of Cruciferous plants to be quinary. And again, 

• ^ here said to be of the second dipfnity, appear to be of the same degree 

with tliegener.'d P/iantrus and Scarabccus of the Ji or w Entomological, 

•f* These five names are, Pleuropus, Merisma, Apas, and Mesupinatus, 

Published in 1819. 
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in the same year, a third naturalist, without the knowledge of 
either Decandolle^s Meinoire or the Hone Entomologicic, and in 
a different part of Europe, publishes what he considers to be the 
natural arrangement of FungL Arguing a priori, this third 
naturalist fancies that the determinate number into which these 
acotyledonous plants are distributed ought to be four ; but finds 
it necessary, in order that it may coincide with observed facts, 
to make it virtually five. Nay,’ at last, in spite of the prejudice 
of theory, he is unable to withstand the force of truth, throws 
himself into the arms of Nature, and declares that where he 
actually finds his natural group complete in all its parts, there 
the determinate number is Jive. 

Now, on considering that his work was given to the world two 
years after the first part of the Ho7'm Ffitornologinr, it is clear 
that, had M. Fries fixed at once on the number five, there might 
have been room for supposing, that he had not altogether trusted 
to his own observation, but had borrowed the fdea of a quinary 
distribution. As matters however at pre;fent stand, this suppo- 
sition cannot for a moment be harboured ; and I cannot help 
rejoicing that the strength of this beautiful theory should be 
so completely brought home to the conviction of every mind, as 
it must be, by observing the manner in which different persons 
have respectively stumbled upon it in totally distinct depart- 
ments ot the creation. We may all possibly be wroflg in 
or even in much of our respective details ; but however this may 
be, it is difficult not to believe that we are grasping at some 
great truth, which a short lapse of time will perhaps develop in 
all its beauty, and at length place in tlie possession of every 
observer of nature. 

It may be well to note, that M. Fries draws in the clearest 
manner a distinction between his Hysterophyta or Fungi, and 
the Protophyta, -which is a natural group consisting of the Lin- 
naean Atgre and JLichenes. He proves that they form two dis- 
tinct series of vegetables having analogous exterior forms at 
their corresponding points. Hence, according to what has pre- 
ceded, the Frotopfyta and Fungi form in the vegetable kingdom 
tw^o primary groups of equal degree. In Protophyta fructifica- 
tion is secondary, alid the thallus essential ; whereas in Fungi 
it is quite the reverse. According to our author the first-born 
of Flora may all be accounted as essentially roots, and represent- 
ing the moae of nutrition ; while every fungus is as truly and 
representatively connected with fructification and reproduction. 
Throwing aside other cousiclerations, we may perceive th^ ana- 
logous groups of the animal kingdom to be likewise constructed 
on a similar plan. Each of the Acrila, for example, iihbibing 
nourishment at every pore of their surface, internal or externa^ 
is essentially a stomach, while the situation of the singular ' 
ovaries of the lladiata cannot fail to remind us of the importance 
and position of the sporidia in Fungi* Thfe umbellate Medusa, 
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the Echinus, the Asterias, and the Priapulus have all their 
representatives in mycology, pf which the genera Lycoperdon 
and Phallus are noted instances ; so that the analogy of Ihe 
Radiated animals to Fungi is complete ; and we thus have in 
organized matter the following two series of groups connected 
by affinity and analogous at their corresponding points* 


Animalia. ^ Vegetabilia. 

Acrita * * . • Protoplryta. 

Radiata Hysterophyta. 

Annulosa Monocotyiedonea- 

Vertebrata Dicotyledonea. 

Mollusca Pseudo-cotyledonea? Agardh.^ 


Consequently some general idea of the primary distribution 
of all organized ^beings may be obtained 1‘rom the following 
figure. 

« 

• This last department of the vefjctable kingdom, Pseudo-toh/ledonta^ has been de- 
fined by M. Agardh in the sixth part of his Jtphorismi Boiamci^ whicli is dated Dec. 
18:21. According to him it embraces the Mmn^ Ifepatico' and Fi/icw of Linnasus ; 
and iri p. 7 6 of the same work we find a comparison made between these plants and 
Amphihia^ which is nevertheless much stronger when applied to them and the Mol- 
lusca. Pseudo-cotyledone® Amphibiis non dissimiles, Immum perreptant vel rimas 
qujerunt, hu|piclitatcqnc gaudent nt ilia, organis jam in superiore scctione deperditis 
instructfc.” In these last words he ftlliules to his own opinion, that Mosses dis- 
play organs nearly related to the cotyledons of dicotyletlonous plants, while the monoco- 
tyledonous plants conceal their cotyledon ; and if botanists should adopt this opinion, 
we might assimilate it to the curious fact, that in the animal kingdom Uie imperfectly 
organized MoUuacu display a Is art, which is more analogous to that of the Vertebral a 
than the dorsal vessel of insects, \\’itli respect, indeed, to the analogies existing between 
the animal and vegetable kingdoms, they are too striking to have altogether escaped the 
notice of such an observer as Agardli, who truly observes, Memorabilis est analogia 
evolutionis seriei vegetabilis cum animali,” When we find him, however, comparing 
the least perfect vegetables to some of the most perfect animals, to Fishes, and 

the JLichenes to Insects, we must suspect that he is not sufficiently acquainted with the 
evolution of the animal series, and conclude that he has at least not sufficiently attended 
to the parallelism of analogy. Nevertheless, his comparison of Monocotyledonous, or, 
as he terms tliem, (>yptocoty]edonQ»is Plants to Birds, appears to be a true relation 
of analogy, altltough an indirect one ; and if he had paid that attention to Entomology 
which tlie science really merits, so acute a botanist, could not have failed to perceive, 
that the arguments he gives in support of this last analogy, only receive their full force 
when they are employed in the comparison of Monocotyledonous Plants with Insects. 
Thus, in the same page, he states aeriferous cells to be peculiar to Birds in the animal 
kingdom, evidently not aware that many more animals than are in the whole department 
of Vertebraia would have no means of getting their fluids aerated did not the air enter 
their bodies and penetrate through every part of them. But on this bead Desfontaines 
long since set the scientific world at rest, when he established the relation of Dicotyledo- 
nous Plants to Vertebraia^ and of Monocotyledonous Plants to Annulosa., not on exter- 
nal appearance merely, hut on such primary principles of their respective structures, 
that wc may almost term the former tribe of plants Vertebrated, and the latter Annu- 
lose. It would scarcely be fair however towards M. Agardh, did we conceal the fact of 
his being^perfectly aware of the analogies which reign both between the IHcotyleddnous 
Plants and the typical group of VertebratOy and betweep the Fungi and Radiata.. 

^ With respect to this last analogy, indeed the following words are perhaps more explicit 
thoae previously published, p. 211 of the Horcc Entomologies— Fungi supe- 
riores animalia Kadiata ob figuram radiantem, oh superficiem nudam, oh texturam 
laxaiB) ob colorem suhsimUem non male revocant.” 
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To conclude : If an arrangement be natural, it will stand any 
test ; and to support the truth of this proposition, I shall now 
arrange Annulose Animals in the same way that M. Fries has 
distributed his Fungi, when it will readily be seen as virtually 
nothing else than the arrangement I offered to the public in the 
Horai Enlomologiccc. Thus it is only necessary that instead of 
subjecting Nature to arbitrary •rules of our own invention, 
should humbly receive her laws as she clearly proclaims them ; 
when she will indeed appear, as M, Fries has found her to be, 
ubique varia, semper tamen eadem/' , 

• * 

Classijicafion of Anniilosa on the same Principles as those 
adopted bp M. Fries in his natural Distribution of Fungi. 

Annolose A'nimals, which are not hermaphrodite : or the 
Annulosa of Scaliger may all be divided into two groups 
founded on their larva or foetus state, viz. , 

1. Apterous Insects, having eitheV no metamorphosis in tlie 

usual sense of the word, or only that kind of it the ten- 
dency of Ufhich is confined to an increase in the number of 
feet. 

These are the Aptrka of Linnaeus, and comprehends three 
classes, viz. Crustacea, Arachnida, and Ametabola, which 
would be termed Radii by M; Fries. 

2. True Insects, being all subject to that kind of metamorpho- 

sis which has a tendency to give wings to the perfect or 
imago state, but never more than six feet. 

These are the Ptieota of Aristotle, and should, according to 
M. Fries, be termed the Centrum of Annulose Animals. 

“ Sed centrum obit semper in duas series,” and consequent^” 
we find that the 

New Series, voi.. vi. z • 
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PTILOTA 


either become by metamorpho- 
sis organized for mastication 
in their perfect state, and are 
the 

Ma NbiBULATA of Clairvilley 

which comprise the following 
orders, viz. 

1. 

Metamorphosis obtect. 

Larvae cruciform. 

Triciioptkr A ? 

0 

2 . 

Metamorphosis incomplete, or 
coarctate. 

Larv'tC apod or vermiform. 

U Y M IZ N O P T E It A . 


Metamorphosis incomplete. 
I/cirvee of various types., 
CoLEOPTERA, 


4 . 

<r 

Metamorphosis semicomplete. 
Larvse resembling the perfect 
Insects. 

Orthoptera. 


Metamorphosis various, 
LarvdB hexapod, 

p Neuroptera. 


or become by metamorphosis 
organized for suction in their 
perfect state, and are the 

Haustellata of Clairvilley 

which comprise the following 
orders, viz. 

1 . 

Metamorphosis obtect. 

Larvm cruciform. 

Lepidoptera. 


Metamorphosis incomplete, or 
coarctate. 

Larvae ‘^pod or vermiform. 

, Diptera. 

3 . 

Metamorphosis incomplete, 

Larviii 

Aptera. 

Tht only lunm of thin order known is apod 
or vermiform^ but of the coleopterous 
structure, 

4 . 

Metamorphosis semicomplete. 
Larvie resembling the perfect 
Insects. 

H’EMIPTERA# 

6 . 

Metamorphosis various. 

Lar\a; hexapod. 

Homoptera. 


N. K. A mark of doubt is annexed to the word Trichoplea, 
because entomologists have not yet detevniined whether the 
"TLinnlean gelius Phryganea forms part of an annectent order, or 
whejher^ it forms a distinct osculant order. 
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Article III. 

On the Composition andEquivalent Numbers of certain crystallized 
Muriates, By R. Phillips, FRS. L. and E. &c. 

While correct views of the nature of chlorine and most of 
its compounds have been derived from the researches of Sir H. 
Davy, it appears to me that the attention of chemists has not 
been sufficiently directed to the consideration of the nature of 
some compounds which may be considered cither as muriates 
or as chlorides containing water. In the first volume of the 
Annals^ N. S. I gave a statement of the different views which 
may be entertained of those salts, which must be regarded 
either as chlorides or muriates. 1 now*return to the subject, 
from having lately had occasion to employ the salt usually called 
muriate of barytes in such proportions as contained a certain 
quantity of the earth. 

In order to ascertain the equivalent number of this salt, I 
consulted Dr. Thomson’s table of the weights of atoms^ given in 
the last volume of his System t)f* Chemistry ; in this we find tfre’ 
composition of chloride of barium, but not of muriate of barytes; 
and under the head of muriate of barytes (vol. ii. p. 264), the 
reader is referred to chloride of barium rfbr a description of it. 

The easiest method of preparing it,^’ says Dr. Thomson, ' 
“ would be to dissolve carbonate of barytes in muriatic acid, 
and crystallizing the solution.” The primitive form of this 
chloride,” he continues, is, according to Haiiy, a four-sided 
prism, whose bases are squares. It crystallizes most commonly 
in tables.” (System, vol. i. p. 357.) Prom this quotation it is, 

I think, evident, that Dr. ihomson considers the crystallized 
muriate (for so at present I shall continue to call it) as a mere 
chloride, and he does not mention that it contains any combined 
water: he certainly observes, that wdien heated, it decrepi- 
tates and dries,” but this seems merely to refer to accidental 
moisture. 

On Dr. Wollaston’s scale, dry muriate of barytes is mentioned, 
and this is of course the chloride of barium, for the number by 
which it is represented agrees as nearly w4th that assigned by 
Dr.^Thomson to the chloride as 131 to 132*5 la the memoir in 
which the scale is described by its author, crystallized muriate 
of barytes is represented as consisting of muriate of bastes 
131 -1- 2 water = 22' 6 ; making the number for crystalnzed-"**- 
muriate of barytes 163-6 ; it is singular that Dr. Wollaston has 
not placed this upon the scale, for as the salt usually occurs in « 
the crystallized state, it is that in which it is most used, and in . , 
which the knowledge of its equivalent is most desirable. Mr. 
Brande (Manual, vol. ii. p. 82), appears to agree with Dr. Thom- 

z 2 
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son in considering the crystallized salt as mere chloride of 
barium. This, he observes, “may be obtained by heating 
baryta in chlorine, in which case oxygen is evolved ; or more 
easily by dissolving carbonate of baiyta in diluted muriatic acid. 
By evaporation, tabular crystals are obtained, soluble in five 
parts of water at 60® ; and consisting when dry of 65 barium + 
33*5 chlorine = 98-5. Its taste is pungent and acrid; when 
exposed to heat, the water of crystallization separates, and the 
dry chloride enters into fusion/’ It is to be observed, that while 
Mr, Braude admits tlie existence of water of crystallization in 
this salt, he neither states its quantity, nor makes any observa- 
tion as to the effect which it may produce in the theoretic views 
of the nature of the salt. On referring to the table of equiva- 
lents contained in the second volume of the Manual, p.512, and 
to that which Mr. Brande has since published in the 14th 
volume of the Royal / Institution Journal, I do not find any 
mention of muriate of barytes, or of the quantity of water which 
the crystallized cliloride, allowing it to be such, contains. 

Dr. Ure, in the second edition of his Dictionary, mentions the 
muriate of barytes as crystallized in tables; and although he 
calls it a muriate, he states its composition as a chloride, con- 
sisting of 4*5 chlorine 4- 8*75 barium. 

No mention of muriate of barytes is made by Dr. Henry, in 
his Elements of Chemistry, excepting under the head of 
chloride of barium ; apd like the previously quoted authorities, 
he appears to consider the crystallized tabular salt as chloride ; 
but does not mention the existence of any water in it. “The 
dry salt,” he observes, “ Sir II. Davy considers as a compound 
of 1 atom of barium = 70 + 1 atom of chlorine = 36 ; hence 
its representative number is 106, and it consists of 


Chlprine 34 

Barium 66 


100 

“ Muriate of baryta, formed by the action of water on the 
chloride, must therefore be constituted of 1 atom of muriatic 
acid = 37, + 1 atom of baryta =78, and its equivalent must 
be 115. Hence it should consist, when crystallized, of 

Acid *27-82 » 1 atom 

Baryta 58*47 = 1 atom 

Water . 13*71 = 2 atoms 


100*00 

These numbers do not exactly agree with the experimental 

« ilts of Aikin and Berzelius, which state its composition as 
ows ; 
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Acid. Base. Water. 

Recording to Mr. Aikin 22*93 62-47 14*6 

Berzelius 23*35 .... 61-86 •••. 14*8 

^^The analysis, therefore, requires to be attentively repeated.*’ 

Now I would submit, with great deference, that the analyses 
which have been already performed are sufficient to clear up 
the difficulty, which, it appearg to me, depends merely upon tlie 
mode of viewing the nature of the salt in question. 

The various metallic chlorides, and the different salts which 
result from the union of muriatic acid with metallic oxides, may 
be regarded under several different theoretical points of view ; 
these I shall endeavour to illustrate by considering tlie barytic 
chloride and muriate. According to Dr. Thomson’s table of 
equivalents, oxygen being represented by 8, water is 9, chlorine 
36, muriatic acid 37, barium 70, and barytes 78; and if we admit 
for a moment, the existence of what was formerly called dry 
muriatic acid, its number will be 28. 

Chloride of barium is then compose(>of 


One atom of chlorine 36 

One atom of barium 70 


106 

Supposing, as appears to be -the case with muriate of noAgue- 
sia, that a solution of barytes in muriatic acid could be evapo- 
rated to dryness without the formation of water occurring from 
the decomposition of the acid and oxide, and the union of their 
hydrogen and oxygen, we should then procure muriate of barytes 
composed of 


Ovie atom of muriatic acid 37 

One atom of barytes • V8 


This compound would also result from the decomposition of 
one atom of water by an atom of chloride of barium. 

Considering, according to the opinion formerly adopted by 
most chemists, and still entertained by Bei-zellus, that muriatic 
acid gas is a compound of dry muriatic acid and water, dry 
muriate of barytes will consist of 


One atom of di^ muriatic acid . 28 

One atom of barytes 78. 


106 

* 

This number, it will be observed, is that which has olMady 
been noticed as representing the chloride. . 
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It IB a questioa which, perhaps, scarcely admits of being 
decided, whether when an oxide^ such as that of barium, cal- 
cium, or strontium, is dissolved in muriatic acid, and a crystal- 
line salt containing water obtained, such salt be actually a chlo- 
ride combined with water, or whether one atom of the water 
suffers decomposition and conveits the chloride into a muriate. 
Supposing, for example, that 1 15 parts\iDf crystallized muriate 
of barytes were to lose 9 of water by being heated, that 
salt before such loss might be regarded as hydrous chloride 
of barium consisting of 


1 atom of chlorine . 36 

1 atom of barium 70 

1 atom of water 9 


115 

Or we may consider the 9 parts of water expelled by heat not 
as previously existing as ^uch, but as arising from the decomposi- 
tion of the muriatic acid and oxide of barium; in which case 
the salt would be composed of 


1 atom of muriatic acid. 37 

1 atom of barytes • 78 


115 

We find, however, by experiment, that crystallized muriate of 
barytes loses a larger quantity of water than that above supposed*. 
Recording to Mr. Aikin (Kicholson's Journal, vol. xxii. p. 312), 
crystallized muriate of barytes loses from 14*5 to 14*6 per cent, 
of water, by being heated, a determination which, agrees very 
nearly with Berzelius's statement of 14*8 per cent. If an atom 
of chloride of barium =106 were combined in the crystallized 
salt with 2 atoniSr of water = 18, then the loss by heat would a 
little exceed 14'61 per cent, agreeing very nearly with Mr. 
Aikin’s statement. We may, therefore, consider crystallized 
muriate of barytes as consisting of 


1 atom of chloride of barium 106 

2 atoms of water 18 

Weight of its atom 124 

Or, • 

Chlorine 29'03 

Barium t . 56'46 

• Water. 14*52 

, , / . ioo-oo 
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Or if we consider the salt to exist in 
view of its composition will be 

the state of muriate, the 

1 atom of muriate of barytes • 
1 atom of water • • • 

9 

Or, 

Muriatic acid. 

124 

Barytes 

Water 

62-90 

7-26 


100-00 

Or lastly, if we adopt the opinion formerly entertained of this 
salt, and consider it as composed of 

1 atom of dry muriate of barytes. 

2 atoms of water. . 

i- 18 14-61 

Tlie weight of its atom will still be. , . , , 124 100*00 


agreeing very nearly with Aikin, Berzelius, and Dr. Wollaston^s 
memoir. 

There are but few salts similarly circumstanced with the crys- 
tallized muriate of barytes ; 1 shall add the equivalent num« 
bers for crystallized muriate of strontia and muriate of lime. 

According to Berzelius (Proportions Chimiques, p. '47), 
muriate of strontia contains 40'63 per cent, of water ; the chlo- 
ride of strontium will therefore be 69*47 . Now an atom of 
chlorine = 36, and of strontium rs 44.^will give 80 as the weight 
of the atom of chloride of strontium, and as 59*47 : 40*53 :: 80 
54*62, so little exceeding 64, or 6 atoms of water, that we may 
consider crystallized muriate of strontia as composed of 


1 atom of chloride of strontium 36 + 44 = 80 or 59*7 

6 atoms of water 9 x 6 ,.,.... = 64 40*3 

• • 

Weight of atom 134 100*0 

Or regarding it as a crystallized muriate of strontia, it wUl 
consist of 

1 atom of muriate of strOntia 37 + 62 =5 89 or 66*4 
6 atoms of water 9 x 6,.,.* ss 46 33*6 

*134 

Crystallized muriate of lime, according to Berzelius, •contains 


49*2 per cent, of water ; the chloride of calcium remaining will, 
therefore, amomvt to 60*8. An atom of chlorine « 36, and of 
calcium = 20, the number representing chloride of calcium is 
66; and as 60*8 r49*2 :: 66 : 64*23, so slightly exceeding 64, 
that we may regard crystallized muriatoof lime as constituted of 
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1 atom of chbride of calcium 36 + 20 =s 66 or 50*9 
Gatomaof water 9 x 6, ss 64 49*1 

Weight of atom HO lOO O 

Or, 

1 atom of muriate of lime 37 4- 28 = 65 or 59*09 

6 atoios of water 9x5....% = 45 40*91 


110 100*00 


Article IV. 

On the Deluge* By J. S. Henslow, MA. MGS. FLS. Secretary 
to the Cambridge Philosophical Society, Professor of Mine- 
ralogy in the University’' ot Cambridge. 

(To the Editor of the Annals of Philosophy,) 

SIR, Cambridge^ Oct. 15, 1823, 

In a very able article in the 57th number 6f the Quarterly 
Review, the ** Reliquiae Diluvianje,’^ by Prof. Buckland, has 
been lately examined, and towards the end of that article some 
observations are made upon the various theories which have 
been adopted to account for the phenomena of the Deluge. 
The reviewer is decidedly* of opinion that none of the hypotheses 
hitherto suggested are capable of solving the difficulty, and 
seems to think that we ought to ascribe the whole to the mira^ 
culous interposition of Providence, excluding the operation of 
orjlinaiy nature’* from our consideration. That God brought 
the waters, and that God caused them to assuage, is doubtless 
the language of Scripture ; but;^ as in many other cases, so in the 
present, I see no reason for supposing that he did not employ 
the ordinary means of nature as the instruments of his opera- 
tions. The reviewer himself states his belief that miraculous 
ag^pcY is often, nay generally, combined with natural means/* 
though he seems at the same time anxious to dispense with them 
in the present case. 

The hypothesis which had hitherto appeared the most plausible 
was one stated by Mr. Greenough, in which it is supposed that 
the waters of tljp ocean were thrown into a state of excessive 
agitation by the near approach of a comet. This hypothesis 
however, ‘is now clearly shown to be incompatible with the 
appearances observable in the diluvium of vaVious parts of the 
earth ; and it should also be recollected that the near approach 
of a comet could not have produced the efFec|»‘^crib^ to its 
influence by Mr. Greeiiough^ without affording trim anomaly ia 
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nature far ^eater even than that which it is brought to explain* 
The^ main difficulty which seems ‘to strike all those who have 
hitherto considered the subject, appears to lie in the method of 
getting rid of the waters of the Deluge. Many will grant you 
that they came, if you can show how they departed. Amidst 
all the conjectures that ha|je been offered on this point, suflBcient 
stress does not appear to^lave been laid upon the idea, that they 
may not have departed; but that the waters which were 
increased greatly upon the earth are still with us. I shall offer 
a few remarks upon this subject, rather with a view to promote 
future inquiry, than with the wish to propose a new hypothesis. 
I shall assume that the flood which we are informed prevailed 
for 160 days, consisted of waters at that L ime added to the earth, 
and leave to the future consideration of geologists, whether the 
supposition of their having been partly absorbed by the solid 
portion of the earth is not of itself a cause suflicient to explain 
the present state of the surface of our planet. 



^ 30se the original level of the surface of the ocean to have' 
been the line A, and an increase of wafers to have raised the 
surface from A to B, sufficient to cover the tops of the highest 
mountains; 1 would ask whether, if the increase were rather 
sudden as it is stated to have been, we may not imagine that a 
considerable depression below the highest level would afterwards 
take place, owing to those solid portions of the earth which were ^ 
not originally covered, becoming saturated with moisture ; and 
thus, after a certain lapse of time, the surface*of the ocean 
might rest at C, leaving the higher summits of the old continents 
again exposed. To decide whether or not such may have been 
the case will of course require that future observations should 
be made with this object in view. There are, however, certain 
facts already noticed in geology which tend to show that ari 
increase of elevation above the original surface of the ocean has 
actually taken place ; such as peat land, containing vast num- 
bers of trees, which are founfl in some situations extending under 
the bed of the ocean, and whose destruction appears to have 
been coeval with the Deluge. Also the swampy condition of 
large tracts of fen country, which are now incapable of produc- 
ing timber, but in whfbh immense quantities of the largest growth 
are found buried in a sound state. If it should be objected thaT 
the mass of wato^ . brought upon the earth was far too great to 
admit of the supj^sition of tneir having been absorbed to ati 
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C 3 itent sufficient to allow for the present altitude of the highest 
mountains above the surface of the ocean, 1 reply that this must 
be a subject for future observation ; but I think this difficulty, 
which at first sight appears so startling, will diminish consider- 
ably by considering what would be the quantity of water suffi- 
cient to cover the tops of the highest mountains at this present 
moment. The greatest altitude of' any known mountain is 
about five miles, which is but trifling compared with the radius , 
of the earth, which is above 4000 miles. Let a person take a 
three-inch globe in his hand, and consider how thin would be 
the film of water sufficient to cover the particles of fine dust 
which are attached to its surface. It should seem also that 
those portions of the earth which were partly saturated by 
moisture before the Deluge would absorb a still greater quantity 
upon the rise of the ocean, and thus a further diminution might 
be accounted for. Suppose a basin made of plaster of paris, 
chalk, or any Other porous material, to be partly filled with 
water, the sides will immediately imbibe a certain portion, and 
the surface will fall. When the water has reached its greatest 
depression, fill the basin, and you will find the sides still capa- 
ble of absorbing an additional quantity, and the surface will not 
long remain on a level witli the rim. I need scarcely observe 
that the earth appears to be in every part more or less saturated 
with water. The most solid i;o<^ks contain it in great abundance, 
and the operations of the miner are too frequently impeded by 
its presence ; but I believe that few, if any, observations have 
hitherto been made with the view of obtaining an estimate of the 
mean quantity at diflefent depths, or in different descriptions of 
rock. 

This view of the subject perfectly coincides with the account 
given in Genesis of the gradual manner in which the waters 
subsided. And the waters returned from off the earth continually.^^ 
“ And the waters decreased continually until the tenth nionth.^^ 
This would hardly have been the case if we are to suppose with 
some, that there were large empty receptacles prepared for them 
towards the centre of the earth, into which they suddenly 
retired. 

I should scarcely venture to allude to the manner in 
which we may suppose that the waters were brought upon the 
earth, but that I wish to observe upon some other phenomena 
connected with the supposition of their having been added to 
the earth’s surface, or, in the language of scripture, increased 
upon the face of the earth.” 

Observation appears to have established that the rise of the 
diluvi&n waters was gradual, and that with respect to the present 
surface of the land they came in descendmg torrents. And this 
"•agrees distinctly with one part of revelation, which states, that 

the windows of heaven were opened, and the rain was upon the 
earth forty days and forty nights,” and the waters prevailed, 
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and were incremed greatly upon the earth/* All which seems 
to imply an extraneous supply pf water ; for although the atmo* 
sphWe at all times contains a certain quantity of aqueous vapour, 
yet this would not be sufficient to answer the demand. We 
know that the weight of the whole atmosphere is equivalent 
only to a depth of water of about 34 feet, and this is made up 
of atmospheric air, water,^and different gaseous mixtures. We 
must, therefore, look for some other cause, which has ceased to 
operate since the supply was furnished ; and here of course 
nothing but conjecture can be offered. With many of my pre- 
decessors in this department, I must have recourse to one of 
those bodies which nave so often been considered as the proba- 
ble cause of the Deluge, though the mode in which they have 
been supposed to operate in effecting that event has as often been 
refuted or ridiculed. But before we attempt to enlist so myste- 
rious an agent into our service, let us inquire what it is we 
actually know respecting the nature of comets. ** 

Of tnis we can judge only from the asjfonomical and optical 
phenomena which they present. It is certain that they are 
material substances, and it appears universally conjectured by 
the most accurate observers, that they are in great part, if not 
wholly, composed of aqueous vapour. Some comets present a 
nucleus encircled by tliis vapour ; others have no nucleus at all. 
As they approach the sun, they bqpome brighter ; theiuminmi^ 
train or tail, when it exists, becomes enlarged and more brilliant, 
and when the comets have arrived at their perihelion, their lustre 
is sometimes found to exceed that of the planets. In their retreat 
from the sun, these phenomena are reversed, till at length the 
light reflected from them is too trifling to be any longer visible* 
Although the opinions which have been promulgated concern- 
ing the tails of comets difler materially with respect to what may 
be the nature of their substance, yet they are all compatible 
with the idea of their nuclei being composed of aqueous parti- 
cles. One opinion is that these tails are the light of the sun 
refracted through the comet acting fike a transparent lens ; but 
this id^u seems to have been satisfactorily refuted by subsequent 
observation. Others suppose them to be the vapour of the comet, 
either driven behind it by the impulse of the sun’s rays, or raised 
by the heat of the sun ; the latter opinion, which was held by Sir 
Isaac Newton, seems also compatible with the idea of the comet 
transmitting the rays of light, since the heat would be greatest, 
and consequently the vapours lightest, along the train of light 
reaching from the nucleus to the focus of thfs astronomical lens. 
However this may be, let it be granted as highly probable, that 
some comets are composed ^>f aqueous particles, whidi at a 
distance from the su» will probably concrete into the form of a 
globe of ice, and on approaching him will either be wholly or ilT 
part converted into vapour. What will be the effect of such a 
comet approaching within the sphere of the earth’s attraction? 
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Before replying to this question, I will ask what has been the 
fate of the comet of 1770, whose periodic time was not greater 
than five years and a half, and which could never wander so far 
from the sun as to get beyond the orbit of Saturn ? Yet this has 
notb^en since that time, and no solution of the cause of its 
disappearance appears so probable as that offered by Dr. Brew- 
ster, that it now exists under the form of those enormous 
atmospheres which accompany -Ceres and Pallas.’' 

If it be too much to suppose that the nucleus of such a comet, 
though composed of aqueous particles, would fall to the earth, 
we may, perhaps, conjecture that a portion of its nebulous train 
becoming entangled in our atmosphere would be attracted to 
the earth, and descend in the form of rain upon every portion of 
its surface successively, as the earth turned upon its axis. This 
conjecture as to the mode of supply is here mentioned, as I before 
stated, with the view of promoting another inquiry upon a point 
which seems to* be pretty well established in geology, viz. that 
the mean temperature of the earth’s surface, at least in these 
latitudes, has been very sensibly diminished ever since the 
Deluge. If the mean temperature of the earth’s surface 
depend upon the distance of the centre of the earth from the 
surface of the ocean, then the increase of waters brought by the 
deluge would, by increasing the radius of the earth, produce 
the phenomenon which has be§n observed. 

It may also be proposed as a subject of inquiry, wbat would 
be the eftect produced upon the atmosphere by increasing 
the proportion of aqueous surface to that of the dry land. 
Would the atmospheVe become more highly charged with 
aqueous vapour, andVause a greater quantity of rain to fall 
annually? We know that some of the planets possess an atmo- 
sphere of extreme purity, and that others apparently have none. 
Among the former number is the moon. Now it is remarkable 
that the latest discoveries lead us to suppose that the moon pos- 
sesses no sea§i, though there are large indentations on her surface 
which would speedily become such, were she inundated by a 
Deluge. 

liow far such investigations as these may tend to confirm the 
history of the rainbow having been first stieri after the Deluge, 
or, ill other words, the non-existence of rain previous to 
that event, I leave to the inquiry of meteorologists, requesting 
them to bear in mind that the only account we have of the 
method by which the earth was refreshed before the Dehige is, 
that there went up a mist from* the earth and watered the 
whole face of the ground For the Lord God had not caused 
it to min upon the earth.” 

I remain, Sir, your obedient servant, 

J. S. HENfiIOW% 
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Article V. 

Facts, Observations, and Conjectures, relative to the Generation 
of the Opossum of North America. In a Letter from Prof. 
Barton to Mans. Bourne, of Paris. 

(To the Editor of the Annals of Philosophy .) 

BEAR SIR, Pcnkrrgarcy Sept 3, 182S* 

I RECEIVED from its author, the late Prof. Barton of Phila- 
delphia, the enclosed printed copy of a letter which I have never 
elsewhere met with, and it relates some circumstances which 
have not been noticed by Sir Everard Home in his valuable 
observations on the generation of the marsupifilia in the Phil(?? 
sophical Transactions for 1808, 1810, and 1819. 

The fossil remains of a species of didislphis are said to be not 
unfrequently found in the Stonesfield slate, and I know of no 
other animal belonging to either ofthe secondary or any older for- 
mation which possesses the smallest claim to be called viviparous, 
nor does even this family in its mode of generation, appear to be 
more than one of those links which connect the higher order of 
viviparous witli oviparous animals. * ^ 

In this point of view the Professor’s letter becomes interesting 
not only to the zoologist, but in some degree to the geologist 
also ; and I, therefore, offer it to you fc>r insertion in the Annah 
of Philosophy, I am, dear Sir, yours truly, 

L. W. Djlewyn. 

BEAR SIR, Philadelphia. 

In looking over my list of correspondents, I find that I am 
indebted to you a letter. I cannot think of writing a mere 
formal letter of apology, for my long silence ; •and, therefore, I 
shall contrive to send you something that may, at least, amuse 
you. 

You and I have often talked together, and speculated, about 
the generation of the Opossum of North America (the Virginian 
Opossum of Pennant ; my Didelphis Woapink),'^ I think I 

* There is not a little confusion concerning the nomenclature of the difierent f^ecies 
of Didelphis, in the writings of liinnajus, Gmelin, and other naturalists. See the arti- 
des Biclelphis marsupialis,” ai.d “ B. Opossum,” in the St/stema Naturis^ as pub- 
lished by Linnffius himself, and by Gmelin. I have, therefore, thought it nopst advisa- 
ble to impose a new and more determinate name upon the animal, which been the 
subject (Jf my experiments. Th^specific name of marsupialls is noUvei^ happily 
applied to any particula| species of Bidelphis, since most of the species of this singular 
genus are furnished with the jnarsupiutn, or abdominal sack. I object to Br, Shaw's 
specific name, Virginica (taken from Mr. Pennant), because it implies, that oui^Opos- 
sum is restricted to, or esiKcially common in, Virginia; whereas uiis animal is nearly 
equally common in every part of the United States (east of the Missisappi), from the 
latitude of 40 to that of 26, and even much further south. The name Woapink^ which 
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informed you, when I had the 'pleasure of seeing you in Phila- 
delphia, that I had, for several years, been eiigagea in an exten- 
sive series of experiments and observations relative to this 
ourions animal ; this prodigiosum animal,^* as Behzoe calls 
it.’*’' The result of my inquiries will be communicated to the 
public in two memoirs, the second (and most difficult) of which 
isnearly finished. 

' la Ihe first of these memoirs, I shall detail, at length, the 
general natural history of the animal ; examine its place in the 
system; its food; its manners; its geographical range through 
tne continent, 8cc. I shall also particularly notice the periods 
of the intercourse of the sexes, and shall pursue the female 
through the whole progress of what 1 call the uterine gestation, 
which comprehends a period of between twenty-two and twenty- 
six days. 

The other memoir will commence with the second term of 
gestation, which 1 call the niarsupial gestation. This, which 
dates its beginning from the first reception of the embryons 
from the uterus, into the marsupium, iotirsey or pouch, is much 
longer than the uterine gestation, and comj)rehends, even in a 
physiological point of view, by far the most interesting era in the 
history of the animal. I have been so fortunate as to ascertain 
th^ size atfd weight of several f‘ifibryons immediately after their 
exclusion from the uterus. One of them weighed only one 
grain ! The weight of each of the six other young ones was but 
little more than this. . 

. The young opossums, fUiiformed and perfectly sightless as they 

. are at this period, their way to the teats by tne power of an 
invariable, a determii/aie instinct, rvhich may, surely, be consi- 
dered as one of the most wonderful that is furnished to us by 
the science of natural history .'f In this new domiciliumy they 
continue for about fifty days ; that is, until they attain the size 
of a common hoUse-rnouse (Mus musculus), w hen they begin to 
leave the teats occasionally y but return to them again, until they 
are nearly of the size of rats (Mus rattus), at which time they 
seem to be no longer necessarily supported by the milk of the 
mother, but eat meat and vegetables of various kinds. 

The female Didelphis Woapink sometimes produces sixteen 
young ones at a birth. I have actually seen this unmher attached 

T have chosen, signifies “ white face.” I slioukl, perhaps, Imve preferred the I'usca- 
roraor Cheerakc names, Cheer or Saqua^ but that I know not the. precise meaning of 
these apj^ellations. I may add, in this place, that the specific name of “ dor^geroy** 
which Linn«rtis has applied to another species of didelphis (the Mcriati opossum of 
Pennant) is likewise exceptionable ; for I have discovered, that my Didelphis Woapihk 
often carries her young ones upon her back, 

♦ liib. ii. jp. 815, 

+ It i» not Itut, as has been often asserted, that the motlier, with her paws, puis the 
youn|^ ^k>.ihe pouch. la my first memoir, I shall show, to the satii^aotion of 

every the common opinions on this subject arc ^togctlier erroneous. 
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io the teats: but never a greater dumber When they are first 
excluded from the uterus, they are not only very small, but very 
obscurely shaped. The place of the future eyes is merely 
marked by two pale-bluish specks : we see no ears ; in shorty 
the animal is a mere mishaped embryon. Its mouth, which ia 
afterwards to become very large, is, at first, a minute hole, 
nearly of a triangular form, and just of a sufficient size to receive 
the teat, to which the little creature adheres so firmly, that it is 
scarcely matter of surprise, that Beverley f and other writers 
liave asserted, that the young are originally produced in the 
inarsupiurn, where they grow last to the teats ; an opinion very 
generally adopted in many parts of the United States. 

It is not true^ that the young cannot be detached from the 
mother, without the loss of blood. I can assert the contrary 
from many experiments, made upon embryons. wxughing nine 
grains, and upwards. I have fully satisfied myself as to all the 
various circumstances, both in the structure and in the exertions 
of the minute animal, which enable it, while yet a mere speck, 
as it were, of living matter, to cling so firmly to the fountain of 
its support. 

It IS truly an interesting task to pursue the various steps in 
the progressive evolution of the parts of the young opossum, 
while in the inarsupiurn, and espr.wally so long as it is fiecessarihf 
attached to the teat. It is natural to suppose that the all-care- 
ful hand of Nature first evolves those parts, which are the most 
immediately important to the animal. Jn this supposition we 
are not mistaken. It is a long time befare the embryonhas arty 
occasion for the senses of sight and hearing : but a mouth and 
the powers of deglutition, as well as of breathing, are necessary 
to it, immedialely after its exclusion from the uterus. Accord- 
ingly, its mouth and nostrils are open; and, for a long time, all 
the air which it respires is received through, and passes out of, 
the latter channels. The stomach seems to perform its digestive 
office in the embryon immediately after its first attachment to 
the teat ; % and the wonderful little didelj^is is by no means 
the inanimate or the passive being some philologists and natu- 
ralists have represented it.§ 

* I have been inlbrmed, that female opossums have been seen with more than sixteen 
young of the same, birth, I cannot, however, place implicit dependence upon 
this inm(nation, especially as I have never seen an opossum with more than sixteen 
teats, 

+ ‘‘ The young ones (says this writer) are bred in this false belly, without ever being 
within the true one. They are formed at the teat, and there they pow for«sevei^ 
weeks together into perfect shape,” &.C. — (The History of Virginia, &c. p. 130. 
London, IT^^. • * 

I In an opossum weighing only forty-one grains, I have seen the stomach very consi- 
derahly distended' with a wliite matter, or milk. But the milk that is afforded to,^ie 
emhryons, for a few days after their first reception into the marsupium» is nearly 
cid, or transparent. 

§ Mr. Pennant says they adhere to the teats ** as if tliey were inanimate, tiU they 
arrive at a degree of perfection in shape, and attdn sight, streng^ and hair; altar 
which th^ ur&ergo a sort of second birth,” — (Hrctic Zoology, voh i. p. 84.) 
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marsupium is destined to perforin the office of a second, I was 
going to say a more important, 'uterus ; just at the time when 
the first litter have attained such a size, that they are no longer 
(one or two of them at the utmost) capable of taking refuge in 
her pouch ; and when, being now provided' with teeth, and the 
requisite strength, they arc not necessarily dependant upon their 
mother. 

But even after the second litter has been received into the 
marsupium, the young of the first litter, if any of them be living, 
still continue with the mother, who does not yet withdraw from 
them her useful attentions and assistance. They are no longer 
indeed permitted to take the milk secreted by her breasts ; but 
she sedulously watches them, and even conveys them, while they 
cling to her back and tail, for considerable distances through the 
woods, &c. 


But it is time to put an end to this long letter. Believe me, 
I shall be truly glad if it aft'ord you any infoimation or amuse- 
ment. 

With the genuine regard of a naturalist, I remain, my dear 
Sir, your friend, 8cc. Benjamin Smith Barton. 


' Article VI. 

Astronomical Observations, 1823. 

By Col. Beaufoy, FRS. 

Bushey Heath, near Slaninore. 

Latitude 51®^ 3T' 44*3'' North, Longitude West in time I' 20*93". 


Oct. 

2. 

Immersion of Jupiter’s second J 

; i2'‘ 

IV 

7" Mean Time at Bushey, 



satellite ... . 2 

12 

12 

28 

Mean Time at Greenwich* 

Oct. 

2. 

Immersion of Jupiter’s first j 

; IT 

26 

57 

Mean Time at Bushey. 



satellite ( 

* 17 

28 

18 

'Mean Time at Greenwich* 

Oct. 

9. 

Immersion of Jupiter’s second J 

14 

47 

28 

Mean Time at Bushey. 



satellite 2 

14 

48 

49 

Mean Time at Greenwich. 

Oct. n. 

Immersion of Jupiter’s first J 

13 

48 

38 

Mean Time at Busliey. 



satellite ( 

13 

49 

119 

Mean Time at Greenwich* 

Oct, 

16. 

Immersion of Jupiter’s first C 

17 

23 

27 

Mean Time at Bushey. 



satellite ( 

17 e 

.24 

48 

Mean Time at Greenwich. 


we Compaq this first gestation with that of the marsupium. But I have shown, that 
the female didelphis carries her young in utero tfijtween twenty-two and twenty-six days, 
which is no inconsiderable period, if we reflect on the very fimall size (sometinies ks9 
than one grain) of the embryons, when they are dislodged from the uterus : for the 
w^ht of our female opossum is often, at least, 1 8 lbs. 




1823.} Appendix to M. Ramond^s tn$tr actions, SfC. 


365 


Akticle VII. 

An Appendix to the Abstract of M. Ramond’s Instructions for 
Barometrical Measurements. By Baden Powell, MA. of Oriel 
College, Oxford. 

{.Concluded from p. 274.) 

In order to render more complete the foregoing compendium, 
and as some readers may wish for an account of the principles 
on which the formula is constructed, it may not be improper 
here to add for their convenience a brief explanation of it, toge- 
ther with some remarks on other points connected with the 
subject. 

I. Outline of the Demonstration of the formula, 

M. Biot, in the small tract prefixed tojiis Tables Barome- 
triques Portatives,” has given at large the demonstration of a 
formula which differs from the present only in some very slight 
modifications. I shall, therefore, do no more than present a 
sketch of his elegant investigation, the principles of which may, 
perhaps, be made sufficiently intelligible, without following him 
through all the detail of his analytical processes. Tfle reac^r 
who is desirous of fully appreciate nor their beauty is referred to 
the original. 

As 1 here propose only to give a mere putline of the investiga- 
tion of the formula, it will be superfluQus to go through the 
elementary proof of the general theorem, which establishes the 
relation between pressure and elevation. We may set out by 

assuming that the diflerence of elevation, « = ~ log. 

M being the modulus of the common system of logarithms, and 
C a coefficient involving the various^corrections. • 

(1.) Our object is to discover the coefficient C. This M. Biot 
proceeds to do in the following manner : ^ — If we represent by 8 
the density of the air under the pressure A, that of mercury being 

unity, we have 3“ = C A, and - = C. We may obtain, there- 
fore, the value of C, if we have, by very exact experiments, the 
ratio of the densities of air and mercury, under a given pressure 
of the atmosphere. 

This ratio is not the same in all countries ; for in all countries 
the weight of bodies has not the same in^nsity, as we learn 

® . 8 . 

from experiments on the pendulum, and the ratio - varies with 
the intensity of gravity. Indeed J is the density of the air under 


Memm BanHnetnj[tte0, p* t. 
12 A 2 
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a given pressure, for instance, 29-921 inches, but according as 
the intensity of gravity is greater or less, a column of mercury 
of the constant height of 29*921 inches will weigh more or less ; 
consequently air subjected to this pressure will be more or less 
compressed. Now by experiments with the pendulum in differ- 
ent latitudes, we find that calling the force o( gravity in lat, 46°, 
unity, in a latitude *4^, it will be expressed by 1 — 0*0028371 . 
cos. 2 The density f being* proportional to the weight will 
vary in the same ratio ; that is to vsay, calling it ^ in lat. 45°, and 
under the pressure it will become for any otlier latitude, and 
under a column of mercury of the same height, & [1—0*0028371 
. cos, 2 The coefficient C, which expresses the ratio of the 
density to the height of the barometric column, ought to vary in 
the same proportion, and consequently becomes C [1 — 0*0028371 
. cos. 2 4/], wdiich being substitutfid m the value oi' z, gives 2; = 

. I . -0 00.8^7 . . cos. 2 +] (ri) = ''"‘y 

cient to find the coefficient ^ , -o-g T: ^>^P^»ment 

for a given latitude ; for thus, 4^ being known, we shall know 

also “ ; and the formula becomes applicable to all possible 

latitudes. e The formula may be rendered more convenient by 
cjrasing the denominator to disappear, which is easily done ; 

for the fraction ^ ')r^ being developed in a series by 

division, becomes 1 -f 0*002837 cos. 2 *4 -f 0*00000804867, 
cos.‘^ 2 4^ 4- or’simply 1 4- 0*002837 cos. 2 by confin- 

ing ourselves to the first term, which is alone of sensible magni- 
tude. Thus we shall have ~ [1 4- 0*002837 cos. 2 4] log. 


(2.) Thus far we have supposed that the value of tlie coefficient 
C or ~ is the same in all the strata of the column of air ; but it 

f 

is not so in nature ; and many causes tend to make this ratio 
vary. The principal cause is the inequality of the temperature 
of the strata ; for the elasticity of air is augmented by heat, so 
that with a less density, it can support an equal column of mer- 

curys which makes the ratio or C, vary. 

This' ratio also varies according|.to the greater or less quantity 
of aqueous vapour which is found suspended in the different 
^rata ; for this vapour weighs less than dry air of equal elastic 


• This expression is deduced from one given by Laplace, Mec. Cel. b. 10, — (See M. 
, Ramond'a Rirst Memoir, Part 11. p. 10.) 



1823.] for Barometrical Meamremenis. 357 

force, so that its presence in the different strata renders them 
proportionally capable of sustaining with a less density an equal 
column of mercury. 

Lastly, the decrease of gravity as we recede further from the 
centre of the earth is another cause of the change ; for by this 
decrease a column of mercury whose hngth is A, weighs so much 
the less, as we recede from the* centre : if it weigh less, it com- 
presses less the strata of air into which it is carried : thus the 
ratio of their density to the length of the column of mercury, or 

p is no longer the same for these strata as for those which are 

below. If all other circumstances are alike, the densities of the 
atrata of air which these columns compress will be likewise pro- 

portional to them. The ratio or C, therefore, ought to vary 

from one stratum to another proportionally to ‘the force g, 

(3.) The amount of each of these corrections may be calcu- 
lated on the following principles : — * 

First, the action of temperature. From the influence of this 
cause, a mass of air whose volume is 1 at zero (centig.) becomes 
at I degrees, 1 + / . 0*00375, the barometrical pressure remaining 
the same. Under a constant pressure, the densities of this mass 
are reciprocally as the volumes^ and, therefore, if the* density at 

zero be 1, the density at i degrees will be under a 

constant pressure ; the ratio or C, mpsf, therefore, vary pro- 
portionally to this quantity, • 

Secondly, the influence of aqueous vapour. According to 
the experiments of De Saussure and Watt, the v^eight of this 
vapour is to tliat of air as 10 to 14, while their elastic forces and 
temperatures are the same ; that is to say, while the air and the 
vapour bein«* at the same temperature, sustain ec|ual columns of 
mercury. The substitution, therhfore, of this vapour in the 
strata of the air, renders them specifically lighter without dimi- 
nishing their elastic force. To obtain the value of this efiect, 
let h be the barometrical pressure which supports a certain 
stratum of air : let us call F the elastic force of the aqueous vapour 
contained in it ; that is to say, the part of the barometrical 
pressure which the vapour sustains. The whole weight of the 
stratum may be considered as composed of two parts, viz. of a 
certain quantity of vapour whose elastic force is F, and of a 
certain quantity of atmospheric air perfectly dry, whose Elastic 
force is A — F. Let p be tl^e whole weight of the strakim, if it 
were composed entirely of dry air under the pressure A. The 
weight of the same volume of dry air under the pressure A F 

will be p . The weight of the same volume under the 
pressure F will be Lastly, if^tbifi^ volume remaining always 
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under the pressure F,were composed entirely of aqueous vapour,, its 
M^eight would be jj-of the former; that is to say, jj- — . Now 

we know by very decisive experiments that in a mixture of 
vapour and air, which has attained a state of stable equilibrium, 
these two fluids aire uniformly diffused throughout the whole 
space which they occupy. Thus the weight of the mixture in 
the preceding proportions will be equal to the sum of the weights 
of tne air and vapour which occupy the given space under the 
/pressures A — - F and F ; that is to say, that this weight will be 

p . ^ or simply JO . — ~ — . Now before the intro- 

duction of the vapour, the weight of the same volume of dry air 
submitted to the, same pressure //, would be represented by p. 
The densities being proportional to the weights, if S represent 
the density of the stratum in the dry state, the density in the 


moist state will become S . 


(‘-10 


or 


S. [l - 



pressure remaining the same. Thus we see that the introduc- 
tion of aqueous vapour in the strata of air makes the ratio 

p or C, vary proportionally to ^1 — 

The tension F is always very small at those temperatures at 
which barometrical obsTervations are commonly made. Its value 
in metres for the point V)f extreme saturation may be calculated 
from a formula, given by Laplace, from the experiments of 
Dalton ; whence we find. 

At 0° centigrade F = 0*005122 metre; (= 0*20165 inch.) 
At 30*^ centigrade F = 0*031690 metre : (= 1*?4765 inch.) 


and within these limits, which are nearly those of barometrical 
observations, the increase of F may be sufficiently well repre- 
sented by arithmetical progression, and will be 

F==0*005r22m. +0*0008649m. t (=0*20165 in. + 0*03304 Oin. 

t being the temperature centigrade. Although this formula is 
not rigidly accurate, it is sufficiently so in practice on account 
of the little effect which it has on the observed heights. 

But before it can be applied to the state of the atmosphere, it 
requires to be modified. It relates to the point of extreme satu- 
ration at which the atmosphere is scarcely ever found ; and 
consequently the value of F will alpiost always be rather greater 
than the truth. No general determination* can be given of the 
quantity of vapour suspended in the atmosphere. This quantity 
is extremely variable on dift'erent days ; it varies even from one 
stratum to another in a manner very irregular, and often abrupt, 
as we see on mountains where strata very little charged with 
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vapour succeed others which ar^ at the maximum of humidity* 
However, setting aside these extraordinary circumstances, every 
thing leads us to believe that we shall follow nature most closely 
if we avoid these extreme cases ; and thus what seems most 
simple is to take for the expression for F in the atmosphere the 
half of the value which con’esponds to the point of extreme 
humidity ; that is to say, . , ‘ 

F = 0*002561 metre -H i . 0*00043245 metre 
(= 0*10082 inch -f- i . 0*01652) inch. 

In substituting this value in the expression for the coefficient 
C, it must be multiplied by the variable factor — , but on account 

of the minuteness of this correction, and also on account of the 
small diflerence in the values of A w ithin the limits of ordinary 
measurements, it will suffice to put for A, tjje constant value 
0*76 111 . = 29*921 in. which is the mean pressure at the level of 
the sea. This substitution will possess^ also the advantage of 
giving a less correction for the humidity in the higher strata of 
the column, which agrees with nature ; for the humidity of 
these strata generally diminishes in proportion as we ascend, and 
sometimes the most elevated are extremely dry. Adopting this 
simplification, we have 

1 - = 1 - , [0-00!>561 ni. + t . 0-00043246 inf] = 

7 A 1 .0 lb in. J 

1 - *0009628 - *0001626 . t. 

Without sensible error this expressioa may be put under the 
following form, [1 — *0009628] [1 — *0001627 • which gives 
^ _ A II - -0009628] .g[l - *0001627 .0 
^ 1 + f .00375 

The factor, depending on which is found in the numerator, 
may be combined with that which arises from the temperature. 
On account of the smallness of the coefficient *0001627, we may 

. • 1 r 

without sensible error substitute | ^ .0001 68T 1 place of 

1 - *0001627. ^ 

Tims we have in the denominator the product [1 +*0001627 . 
.[! + #. 0*00376]. In performing the multiplication we may 
neglect the product of *0001627 x *00376 : and thus it becomes 
[1 + *0039127 . r]. The coefficient of t in this result difiers so 

little from *004, or that we may, without fear of error, sub- 
stitute for it this last value, which will amplify the calculation. 
We have, therefore, * , 

. p --0009628] *ff 

’ ^ ” fl + f. 0-004] * 

Thirdly, the variation of the force of gravity must affect both 
the coefficient or ratio of densities of air and merctvy, and also 
the observed heights of the column of merewy at the two 
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extremes of the elevation. If vie call the force of gravity at the 
surface g, and that at the height x, it is obvious that 

g must be reduced in thft' ratio of or we must take log, 
(n) (f^)* term, from considering the law of 

distance, may be cbhveiied into S log. (^ + “) = (« being the 

mean radius of the earth, which may be substituted as very 
nearly the distance of the lower station from the centre ; and 


instead of ^ jmtting 


This last expression may be made use of in applying the 
correction for gravity to the coefficient C. It will be suthciently 
accurate to take the expression for the force of gravity at the 


mean elevation, which will be » i 




And dividing by 


and neglecting all powers above the first, this becomes nearly 
^ Taking also, instead of the indeterminate the 


(■n) 


me^iu tcm|lcrature of the air at iho. two stations, we shall have 

A (1 - -OflOOR^S) g, 

I' 


C = 


0- 


1(K)0 




These expressions for the diminution of gravity are deduced 
by ]VI. Biot through a series of analytical fonihs, in which he 
traces the effects of the force in question from one stratum of air 
to another, and then cflbcts a sumiiiation. This is in accordance 
with the elegant method he has adopted throughout the whole 
investigation, in giving thij outline, I have merely attempted 
to state in general terms the grounds upon which each correc- 
iional expresfaion may be deduced ; but for the details of the 
analysis, the student is referred to M, Biot’s tract 
Fourthly, the formula now stands tliiis. 


l^i 


(1 + -0028371 . cos. 2 (1 + 


A (i — 'OOoaasb) g^ x 

(log. (i) + 3 log. (I + ;-) ) (1 + i). 


Then developing 2 fbg. (l + and keeping to the first 
power (since z is ^ery small in respect ‘to a), it becomes 
Then multiplying the last two factors (keeping to first 

power), we get log. -f ~ (log, 3 -f ; whence (since 



mi 
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as *868589^ the last two factors become log. ^ 


( 


1 + 


(log. ^ + -ses.'isg ^ i 


log. JJ 


) 


which pves exactly M. Ramond’s 


formula, excepting that the constant coefficient remains to be 
determined. 


This, M. Biot now proceeds to investigate, by taking as at 
firsts = density of dry air, that of mercury being ], under the 
pressure //, at temp, latitude 4', intensity of gravity g. Then 
we have* 


A (l - *0028371 . cos. 2 4/) g- A 
1 + i . 0-00375 ' 


The most simple means of finding A is to \v^eigh with great 
exactness known volumes of air and mercury under a given 
pressure and temperature, in a place wjiose latitude and eleva- 
tion are known. This experiment M. Biot informs us has been 
tried at Paris with the greatest care by Arago and himseif* 
They found that at the temperature of melting ice, and under the 

pressure of 0*76 m. S' = ; whence A = 

1046 a. g(i - W 7 T:cora\(- ' ) ~ 0 - 76 .u .> the latitude of Pfcris. 

Consequently represenling by M the modulus of the logarithmic 
tables, or 2'li02o8509, the coefficient ot the barometric formula, 

or will become 

^ = 10463 (1 --0028371 . cos. 2 4^) 0-76 m. M . 

If we reduce this value into numbers taking 4' = 48^ 50' 14", 
which is the latitude of the ©bservatory, Ve find =a 

18316-82 m. and consequently x (i~-66o96a8) = 
18334*46 m. ~ . Let r be the elevation of the inferior station 

dfi 

above the level of the sen, a *h r will be its distance from the 
centre of the earth. The elevation of the place where they 
tried their experiments on the weight of air and mercury may be 
assumed at 60 metres abdve the level of the sea : its distance 
from the centre of the earth in metres will, therefore, be a + 60. 

Thus the ratio of t^je weiglfts i an expression which 

reduces itself 40 (l — (l + —), developing the two 


* Mesum Barom^ques, 
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squares, and confining ourselves to the first powers of — , and 
of-. 

The first factor 1 — may be reduced into numbers taking 
a = 6366198 m. as we before assumed ; it diminishes the baro- 
metric coefficient by 0'3o m. which gives = 18334*11 m. 

This coefficient differs very little from that adopted by M. Ra^ 
mond, viz. 18336 m. : this he deduces in his lirst memoir ; it 

= 60158-7 feet, .but the variable multiplier (l + does not 

appear in his formula. If in Biot’s we take a mean value of (r) 
at 400 m. since any valde of r must be very small compared with 
a, and substituting for (o) its value, the fraction will continue 
very small, and we shall have 18334*11 x 1 -f *00012 nearly, 
which gives 18336*3 for the constant coefficient. 

II. The publication of M. Ramond from which I have given 
the foregoing abstract, comprises in the first place four memoirs 
of t?he highest interest discussing various points connected with 
the subject of barometric obsiervations. These are followed by a 
second part, entitled, Elementary and Practical Instructions 
for the Application of fne Barometer to tlie Measurement of 
Heights.” It is this |)art of the work which I have here 
abridged, and which may be considered as in some degree 
bringing together the results of experiments detailed in the 
preceding memoirs. Those relating to practical directions for 
observing appear to me sufficiently detailed in the ^^Instructions;” 
but one or two points connected with the formula, and discussed 
in the first memoir, may, I coheeive, be here properly introduced 
to the more particular attention of the reader. 

In his first Memoir, Part I, M. Ramond has given the results 
of barometrical measurements, which have shown him the 
necessity of augmenting the constant coefficient adopted by 
M. Laplace 17972*1 m. by rather less than l-42d, so that it 
becomes 18393 m. or in feet 60345. He gives the measured 
height of four mountains, which he compares .with the height 
conmuted by the several formulae of Laplace (with the new 
coefficient), Trembley, Kirwan, Shuckbur^h, and Roy (coeffi- 
cient 184*4), the first being constantly found the most preferable. 

** As the ultimate result,” he says (p. 11), in eight observa- 
tioriG, made with peculiar care, the formula of M. Laplace, with 
the new coefficient, has been correct five times, and that of 
Trembley only twice. Now in these eight observations the 
mtm temperature varied from 8*376® to 19*53®, and wo are in 
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consequence authorized to conclude, that the formula of M* 
Laplace keeps nearer the truth, and is less dependant on varia- 
tion of temperature than the others/* 

He then proceeds to point out the divergence of the other 
formulae from the truth according to variations of the temper- 
ature. 

The second part of this memoir is deyoted to an examination 
of the correction for the diminution of gravity corresponding to 
the latitude. The accuracy of the expression for this purpose 
given in the formula is shown by a comparison of M, Hum- 
boldt’s observations with geometrical determinations of the 
heights of several mountains in Mexico and Peru. 

The third part treats of the correction for the vertical diminu- 
tion of gravity. An extensive comparison is made of the results 
of observations, employing in the first instance the exact formula 
comprising the correction in question, and ifi the second, dis- 
pensing with that correction by an augmentation of the constant 
coefficient from 18336 m. to 18393 m. * Fourteen measurements 
are thus compared, and the results differ but little. At the end 
of the memoir an example is worked out by both methods. The 
difference is about nine feet in the height of Chimborazo. 

In the fourth part M. Ramond examines the results deducible 
from the formulae which he had before compared together, in 
relation to the ratio which they respectively give between^ the 
weights of air and mercury ; comparing also this ratio with that 
given by experiment. 

He commences by reducing each ^ of the four formulae of 
Laplace, Trembley, Kirwan, and Shuckborough, to a similar, 
form, thus separating in each the corrections for the temperature 
both of air and mercury, and the constant coefficient, both when 
taken with the mean constant correction as examined in the 
preceding part, and when uncorrected. 



Laplace. 

Trembley. 

Kirwan. 

Shuckborough. 

Ord. coeff. ? 

t.o° iat .455 

18393 

18322-976 

18287-83 

18425-188 

Coeff. re-"^ 
duced to 1 

^8336 

18266-193 

18231-156 

18368-088 

level of sea J 
Factor for'i 
tempera- j 

1 1 

1 

, 

1 

^ 860 

*225625 

222-2222 

254*0625 

ture of air J 



• 

Dilatation 1 

; i 

1 

1 

. J 

of mercury j 

i 541^ 

•5400 

6020 

5400 


From each of these the resulting ratios of the weights of air 
and mercuiy are as follows : 
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Pressure, 

0-758 m. 


Temperature, Laplace. 

12-5® . 1 : 11030-85 
17-5 1 : 11240963 


Tremblejr. ■■ 

1 : 11045-379 
1 ; 11277-30 


Kirwan. 

1 : 11633-06 
1 : 11268-08 


Shuckborough, 

1 ; 11053-25 
1 : 11248-84 


Brisson has determined the specific gravity of mercury at 
.17*5^ to be 13*568], that of water being J. 

The same philosopher has also given from the best experi- 
ments the weight of atmospheric air at 12*5'^, and that of water 
at different temperatures. 

A cubic decimetre of air at the pressure of 

0'758 m. and * at the temperature 12*5^, 

weighs, according to Jiitn 1 *2319025 gr. 

The same volume of water at 12*5^ weighs in air 998*064 125 

Thence the weight of the w^ater in vacuo = 999*2960275 

On the other hand, a cubic decimetre of water at 18*75® 
weighs in ^ir of the same temperature 997*445669 gr. Suppos- 
ing »the dilatation 1o be nearly fifiiform within the limits of tem- 
perature here considered, at 17*5®, the volume of water will 
W'eigh in air 997*569444 gr. 

From these experime«its it results on the one part that the 
pressure being 0*758, and temperature 12*5®, the weight of air 
IS to that of water in vacuo as 1 : 811 . 1814. On the other 
hand, it results that mercury of the temperature 17*5° weighs 
13535*12 gr. 

Now these ratios being at 5®, difference in temperature cannot 
be compared without reference to what we know^ of‘ the dilatations 
of mercury and *air ; namely, 'by reducing the mercury to 12*5®, 
or the air to 17*5® ; but the authors of the four forrnulm above 
analyzed do not agree in the law of these dilatations. The 
different results deduced from these experiments, according to 
the dilatations assumed by each author, are as follows : 


Pressure. 

Temperature. 

Laplace. Trcmbley. 

0-758 m. 

12-5° 

17-5 

1:11010-86 1:11010-883 

1 : 112H-128 1 : 11236-39 

« 

Kirwan. 

Shuckborough. 

i’ 

1 : 11009-85 

••1 : 11010-883 

m* 

1 : 11239-88 

1 : 112‘l0-765 


He considers the results at 12*5® most deserving confidence, and 
that Kirwan’s dilatations are too small. 



1823.] for Barometrical Measurements, 365 

These results compared with the former set show the degree 
of correspondence between experiment and deduction from the 
btitrometric formula. The formula of Laplace agrees most nearly 
with experiment ; the difference admits of a satisfactory expla- 
nation if we only consider the different quantities of moisture 
held in solution by the air, under the very difi’erent circumstances 
of a confined room, and the top of a mountain ; and this differ- 
ence being only about part would only affect the accuracy 

of about 10 metres even in the height of Chimborazo ; and after 
all, the ratios which the formula gives, being so many means 
deduced from a great number of observations, and so many con- 
clusions deduced from operations on a large scale, and applied 
to those on a small, are more proper to give confirmation to the 
results of experiment than to receive it from them. 

In a note appended to the beginning of the second memoir, 
M. llamond quotes an account of a more recent determination 
of the ratio of the weights of air and mercury ; which results 
1 ; 10463, the air being perfectly dry ;*in the latitude of Paris, 
temperature 0°, pressure 0*76 m. This result was obtained by 
MM. Arago and Biot. From it they deduce the barometric 
coefficient, for lat. 45 in metres, 18316*6 for dry air, and 
18351*8 for air saturated with moisture ; and for the mean state 
18334*2, which is very nearly Jiqual to that adopted-^by M. lla- 
mond from observation confirmed by geometrical measurerfient, 
viz. 18336. 

III. Under the head of Isolated Observations,’^ M. llamond 
discusses the question of the decrease of temperature as we 
ascend in the atmosphere. He has given in the original, a table^ 
exhibiting this decrease from a variety of observations, the result 
of which examination only I have preserved in the foregoing 
abstract. The reader will find the supposition of an uniform 
decrease (which M. llamond took as a mean value convenient 
for practical purposes), confirmed by reasoning d priori in the 
valuable paper on Barometrical Measurements, by Prof. Play- 
fair, in the Edinb. Transactions, vol. i. 1788, and since repul)-— 
lished in his works, vol. iii. 1822. In this memoir. Part III. the 
author investigates the law of decrease in the heat of the differ- 
ent strata of air as we ascend. He gives a , demonstration, 
proving, that abstracting from certain anomalies annual and 
diurnal, as well as from accidental irregularities, the decrease is 
uniform. This proof is deduced upon the principle, that the 
sun’s rays do not heat the air in their passage through it; a fact 
established by many concurrent experiments. 

IV^ In adverting to the^necessity of reducing the mercury in 
the cistern of the barometer to a constant level, M. Ramond has 
mentioned several contrivances of distinguished foreign £»rtists 
for this purpose. The accuracy, however, of all such expedieis^s 
appears very questionable i and as a cc^tant point of depai^uve. 
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site order to the anffmentations and diminutions of humidity 
We icondude, therofore, that the effectM of this cause are coun- 
tees^ted by those of a cause so preponde rating, that, after having 
conapenSated tbe action of humidity, the excess of its 
influence extends yet further- 

(ti;M9truCtion£r,' p. 197.) — The hygromejter has not yet been of 
any utifity in' me mensuration of neightf i, 'and there is little pro- 
baDility that it can be introduced, oot on ly because the correction * 
will be very small, but further because i t will be very uncertain, 
whether wb consider the ignorance in i^hich we are of the law 
which the decrease of humidity in the c iolumn of air fojiows ; or 
the extreme difficulty, if not impossibiiity, of eliminating this 
law in the result of experiments always made at the surface of 
the earth ; that is to say, at tli^very s ource of those influences 
which modify partially and irregularly t he humidity of the atmo- 
sphere- Sa\jssure thought thus, an d w^e are of the same 
opinion. The%i6cn value of the hmnidity comprised in the 
constant coefficient and the factor belo nging to the temperature, 
will occasion less error than a theory lH supported by observa- 
tions will do ; and these errors after al)t are of such small conse- 
quence, that they are not worth the trouble of a calculation, 
which will only cause a variation in tl le chances, even if it do 
not n^ultiply them, 

Sudh arp the opinions of M^.Ramontil on the subject of a 
correction for the diflerent state of n loisture in which the air 
maybe at the two stations; and to his great practical experience 
we must doubtless pay the highest de. feVence ; at the same time 
it becomes necessary to fecollect the i freat improvements which 
have taken place in the Science of h)^ grometiy subsequently to 
’the date of the methodis described and used by our distinguished 
author- Henc^ several philosophers of the pres^ent day have 
not considerecf'it undeserving atten tion to examine into the 
propriety of iatr 9 ducing the correc tion in question. Some 
observations seepi to indicate an etfec it by no means inconsider- 
ate due to the presence of vapour. We may cite the instances 
of Mn <jrreatorex’s observations on SI addaw (Phil. Trans. 1818, 
Part IL), in which a considerable- di screpancy appears to have 
been connected with some changes i n the llygrometric state of 
the air. The measurements of Mes? ;rs, Herschel and Babbage 
at Staubbach (Edinb. Phil. Journ. N o- 12), seem also to have 
been affected by the ^ame caifee. I merely refer to these cases, 
however, in order to observe in ; general that should more 
extended observations show the nec* of an application of 

the hygroifieter ia barometrical ope rations, the formula above, 
investigatad will easily admit of the ^ iutnoduclion of a variable 
factor for this correction, instead of tbe mean value at present 
invojlved in the constant coeffioie^nt and slightly modined by 
the variation of temperature- 

An exc^Ient method of ascertain? ing the elastic force of the 



1823.] M. Hose on Titanium- 369 

vapour actus^Iljr giuspencled in the atmosphere at the time of 
observation is given in the Edinburgh Encyclopedia, Art. Hygrp- 
metry, attributed to Mn Anderson.* The hygrometer employed 
may consist merely of two common thermometers; one is 
essentially necessary to the observer for taking the temperature 
of the air; and the other is to be compared with it, having its 
bulb covered with moistened lipt^n ; and will but little increase 
the apparatus. 

The details are not of difficult investigation; bu^ as experience 
has not yet decided on the propriety of introducing the correc- 
tion, I shall not at present proceed to any further particulars. 


Article VIII. 

On Titanium, By M. If. Rose.f 

The oxide of titanium used in these experiments was procured 
from the rutile of Saint-Yrieix department de la llaute-Vienne. 

When this oxide is fused with carbonate of potash, it forms a 
compound which sometimes becomes gelatinous wheji muriatic 
acid is added ; but it is never a? thick as that formed by silica. 
Oxide of titanium which has been heated to redness, when 
moistened and put upon litmus paper, becomes red without 
affecting the colour of the paper, ilie iftffect of this oxide upon 
litmus is more distinctly shown by putting a small quantity 
reduced to powder upon a drop of the tincture placed upon a 
white surface. The oxide becomes red as soon as it is touched 
by the tincture. ^ 

Oxide of titanium forms compounds with the^nlj^ulies in which 
it acts as an acid. It is true that it also combi^ies with , acids, 
forming insoluble compounds whfch do not possess the pro- 
perties of salts, but rather of double acids. For theise reasons, 
M. Hose considers the oxide of titanium as an acid, and distin- 
guishes it by the tcuu titanic acid ; but states that; like columbic 
acid and silica ( which is considered as an acid, by M.Rose), its 
affiniti<38 at common temperatures are extremely weak, oh which 
account it is difficult to ascertain its properties, and especially 
to determine its saturating power, and the quantity of oxygen 
which it contains. 

The author then states that he used three modes to hscbrtain 
its saturating power ; first, W examining its combinations with 
the alkalies ; secomJJy, those insoluble compounds it forms with 
some acids ; and lastly, by cotiibining it with sulphur ; and the 

• See also the Ediab. ?bil. Joam, No. 4i p» 

+ Ejttracted ^rom tbe Annalw dfi Chimie et de Phyeique, t. xxiii, p. 353.- 

New Series, von. vi. ’ 2 b' 
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analysis of the sulphuret of titanium was the only method which, 
afforded satisfactory results. 

Acidulous titanate of soda appeared to be composed of 

Exper. 1. Titanic acid 83‘15 

^ Soda 16-85 

Foo^ 

Exper. 2. Titanic acid. 83-14 

Soda 16-86 


100-00 

When this acidulous titanate of soda is treated w-ith muriatic 
acid, a part of the soda is taken from it, and a compound formed 
which gave „ 


Exper. 1. Titanic acid 96-20 

So'da 3-80 

100-00 

Exper. 2. Titanic acid 96-56 

Soda 3-44 

100-00 


The experiments performed upon the acidulous titanate of 
potash did not correspond with tlie results obtained with acidu- 
lous titanate of soda; riiis compound which had been heated to 


redness was composed of 

Exper. 1. Titanic acid 81*99 

Potash 18*01 

c ^ 100*00 

Exper. 2. Titanic acid 82*67 

Potash 17*33 

loooo' 

Titanate of potash containing still more acid was composed of 

Titanic acid 91*30 

Potash 8*70 

100*00 

% 


^ As these analyses did not lead to satisfactory results, M. Rose 
tried the method of determining the point of saturation by the 
quantity of carbonic acid, which the titanic acid was capable of 
expelling from carbonate of potash at a red heat. 

, In order to ascertain wlv?ther this method might be relied 
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V pon, substances containing a known quantity of oxygen were 
suBmitted to experiment. A mixture of silica and carbonate 
of potash was heated together in a small platina crucible ; and 
it appeared by every trial, that the quantity of oxygen in the 
carbonic acid expelled was equal to that in ihe|silica employed, 
as indicated by the experiments of Berzelius, the mean of result 
being 60'3 and the mean of M. -Rose’s 50*27. 

M. Rose states the results of five experiments, in which car- 
bonate of soda and titanic acid were heated together. He has 
not reduced them to centesimal parts, but by doing so it will 
appear that he was less fortunate than with the experiments on 
silica. Supposing 100 parts of the titanic acid to have been 
used, the quantity of oxygen of the carbonic acid expelled by it, 
and consequently that of the titanic acid itself, would have 
amounted in 


• 

Exper. 1 33*639 per cent. 

2 37i019 

3 36*034 

4 35*024 


5 33*534 

It is evident that this method did not succeed ; the compound 
obtained by heating titanic acid^ith carbonate ofsodff, M. Hose 
considers as a neutral tilanate, which is decomposed by water, it 
taking away part of the potash. 

Compounds of Titanic Acid with Acids. 

All chemists who have made experiments upon titanium have 
admitted the existence of salts, in which the oxide of titanium 
is considered , as a base. According to them the sulphates, 
nitrates, and muriate, crystallize after evaporation. M. Rose 
supposes, however, that whnt has been considered pure oxide of 
titanium, is a compound of titanic acid with the alkalies, and he 
imagines their titanic salts are combinations of the alkalies with 
the acids employed. In fact, vvhen acidulous titanate of potash < 
is dissolved in muriatic acid, cubic crystals of chloride of potassium 
are obtained ; and tne author is of opinion that po compounds 
of titanium exist, in which the titanium can be considered as the 
base. When indeed acidulous titanate of potash is dissolved in 
muriatic acid, some acids throw* down precipitates which con- 
tain no potash, and do not possess the properties of salts. 
These precipitates redden litmus paper strongly, and they^must 
be considered as insoluble double acids, analogous to the* com- 
pounds of tartaric acid with^some other acids, w'hich h&ve been 
described by Berzelius. , 

When acidulous titanate of potash is dissolved in muriSttc 
acid, and the solutipn is diluted with water, white precipitates 
are obtained by adding the sulphuric, arsenic, phosphoric, oxalic, 
and tartaric acids, but no precipijate is formed by the addition 

2 B 2 
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of nitric, acetic, or succinic ^cids. All these precipitates 
soluble, not only in an excess of the acid employed, but also in 
that of the titanic solution. The filtered solutions contain 
potash. 

Compound of Titanic and Sulphuric Acids. 

When this compound is heated to redness, the sulphuric acid 
and water of crystallization are expelled, and the titanic acid 
remains pure. It is extremely deliquescent, which renders the 
attempts at analysis mere approximations. It reddens moistened 
litmus paper strongly. To analyze this compound, it was dis- 
solved in muriatic acid, the titanic acid was precipitated by 
ammonia, and the sulphuric by muriate of barytes. Two expe- 
riments gave the following results ; 


Titanic acid 

.... 76-8:3 .. 

.... 76-50 

Sulphuric acid . . . 

7-78 . . 

. . . . 7-5(> 

Water 

.... 15-39 ... 

. . • » I 0-94 


100-00 

100-00 


Combinations of Titanic Acid, with the Arsenic and Phosphoric 

Acids. 

These ’have the appearance of alumina ; when dried, they 
have the lustre of gum arabic. 

Titanic and Oxalic Acid. 

Two experiments gave the following as the composition of this 
double acid. 

Titanic acid . 74*42 73*77 

Oxalic acid 10*25 10*56 

Water 15*33 15*67 


^ . 100*00 100*00 
Titanic and Tartaric Acids. 

This compound resembles the preceding; but no analysis of 
it is given. When heated in contact with air, it becomes witli 
some difficulty white ; and when heated without the presence of 
air, a black powder resembling carburet of titanium is obtained, 
but its nature was not determined. 

% 

* Titanic Acid and Silica. 

When pure titanic acid and excess of silica are fused with car- 
bonate of potash, and the fused mWs is treated with water, the 
excess of silica is dissolved by the potash, and an insoluble 
compound of titanic acid, silica, and potash, is obtained. This 
compound may be arranged with the salts which are composed 
of one base and two acids, few of which are obtainable arti- 
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^cially, but which are formed by ^nature, as in the datholite and 
botryolite. This compound is readily soluble at common tem- 
peratures in muriatic acid ; it is analogous to sphene, which 
is composed of titanic acid, silica, and lime. 

Experiments to reduce Titanic Acid^ and lo c\mhine Titanium 
with Sulphur, 

MM. Ilecht, Vauquelin, and“ Laugier, tried to reduce titanic 
acid by charcoal; they obtained principally carburet of tita- 
nium with a small quantity of metallic titanium ; which indeed 
was scarcely proved. Having found this product to be insoluble 
in acids, and even in aqua regia, they could not determine the 
quantity of oxygen contained in titanic acid. The carburet of 
titanium even if burnt in oxygen gas, would not have given cor- 
rect results, this product being probably mixed with much 
titanic acid. 

MM. Faraday and Stodart, in their experiments upon steel, 
have in vain attempted to alloy iron wdth titanium, and Vauque- 
lin and Hecht had previously failed. M. Rose could not succeed 
in alloying zinc wdth titanium. Sulphuretted hydrogen did not 
at all act upon titanic acid ; a black powder was formed, but no 
sulphuret of titanium, was a sulphuret produced by fusing 
sulphuret of potassium w ith the titanic acid. 

M. Rose at last Succeeded in ftwining the sulphuret Uy passing 
sulphuret of carbon over titanic acid strongly heated in a porce- 
lain tube. This sulphuret is of a deep green colour; when 
rubbed with a hard body, it assumes very strong metallic 
lustre resembling brass. When heated jn contact with atmo- 
spheric air, it burns w’ith a sulpluirous flame, and is converted 
into titanic acid. When heated in a small narrow-necked retort, 
a small quantity of sulphur is separated if the aperture be closed, 
but not otherwise. It becomes very hot when nitric acid is 
poured upon it ; nitrons vapours are emitted, the fluid becomes 
milky, and titanic acid is deposited in the state of ^ fine powder ; 
when the fluid is boiled, the sulphur melts, and aggregates into 
small masses. 

This sulphuret of titanium was analysed by combustion upon 
platina by means of a spirit lamp ; 1*017 of pure and solid sul- 
phuret of titanium gave 0-7()7 of pure titanic acid. 

Calculating upon the results of this experiment, M, Rose 
concludes that titanic acid is composed of 

Titanium *. 66*05 

Oxygen 33*95 * 

* loo-oo" * 

And the sulphuret of 

Titanium 49*17 

Sulphur 50*83 


ioo*oo 
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Articx-b IX. 

On thA Crystalline Forms Artificial Salts. 

^ By 11. J. Brooke, &q. FRS. 

iConiinuedJrom p. 2S8.) 

Having dissolved and recrystallised several of the salts 
described in these communications, I have observed differences 
in the figures of what may be termed different crops of crystals 
obtained from the same solution. Having dissolved some chro- 
mate of soda, the crystals first deposited, or Jh'st cropy as we may 
term them, were all lengthened in the direction of the great 
diagonal of their terminal planes, so as to be almost acicular. 
These crystals having been taken out of the solution, a second 
crop was soon deposited, many of which nearly agreed in form 
with the engraved figilre already given, but most of them were 
much flattened or reduced in height, so as to become what has 
been termed tabular, and apparently bearing no relation to the 
slender crystals first produced. ^ 

The same difference of character is found to obtain in many 
other sal^. When these varieties of figure occur, the goniometer 
wi^l afford sufficient evidenc? that their differences are only 
apparent, and that they are really analogous Ibrins whose cha- 
racter has been varied by a disproportionate extension of some 

of the planes of the cryotals in particular directions, 

« 

Acetate of Lead, 

I have received some brilliant crystals of this substance from 
Mr. R. Phillips, several of which have given measurements on 
the corresponding natural planes agreeing within 3' or 4', and 
affording an example of uin^sual regularity of form. 

The crystals may be cleaved parallel to 
the lateral and terminal planes, of a ri^ht 
oblique angled prhniy w^hich may be regarded 
as its primary ibrm. The only modification 
I have observed is exhibited in the annexed 
figure. 

r/ond' 128° O' 

Jon M 116 '0 

‘ J on T 98 30 

MfonT 109 32 

Oxalate of Ammonia. 

I have not observed any distinct cleavage of the crystals of 
this salt, but their forms are referable to a right rhombic prism as 
the primary. They are subject, however, to an irregularity of 
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figure, analogous to some which have been before noticed; 
there being on some of the crystals only one of the planes b 
replacing each of the solid angles on which two are placed in 
the drawing, and these being the alternate 
planes. Many of the crystals present, 
however, the pairs of planes 6, as shown in 
the figure. 


P on M, or M' 

90° 

{)' 

P on c, or c' , . , 

143 

30 

c on o' 

107 

0 

0 on // 

126 

30 

M on M' 

104 

6 

M onf 

142 

3 

M on A 

127 

67 

M on /y 

121 

0 

M' on /> 

97 

21 


Carbonate of Magnmia, 



The crystals from which this figure has been given, I 
received from M. Teschemacher. The primary form 
oblique rhombic prism, which may be cleaved, 
but not distinctly in the small crystals I 
have attempted to operate upon, parallel to 
the planes M and JVr. 


have 
is an 


PonJVI,or M' 102° 


P 


on e, or e 


120 


on xM' 86 

M on /« 133 

M on A: ] 30 


0 ' 

30 I 
30 < 
15 
45 



Sulphate of Cinchonia. 

Mr. Pope, ofOxford-sfreel, has favoured me with some minute 
crystals of this salt : from w Inch thh primary form aj)pears to be 
a doubly oblique prism, having cleavages parallel to all its planes.^ 
The cleavage, hovVever, parallel to P is not very distinct. Some' 
of the crystals are of the form I have given, but there are others 
whose figure does not appear to be imme- 
diately related to it. These are probably 
hemitropc, or rather quadruple crystals, 
united by secondary planes ; but they are 
not sufficiently distinct imcharacter to ena- 
ble me at present to trace their precise rela- m t 
lions to the primary form. 

P on M 

P on T. 

M on T 


95° 50' 
90 0 

83 30 
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Article X. 

On the Properfjj^ icfikh some Metals possess of faci/itafing the 

Combination of Elastic Fluids, By MM. Dulong and 
Thenard,’’^ 

Pnor. DoBEREiNEii, oftheUniversityof Jena, has discovered 
one of the most curious phenomena which physical science is 
susceptible of unfolding. We are unacquainted with his labours 
excepting by the announceineut in the Journal des Debats of the 
24th of August last, and which docs not give a very correct 
account of them, and from a letter of M. Kastner to Dr. Liebeg, 
which the latter, now at Paris, has communicated to us. In this 
it is stated, that platinaf in a spongy mass occasions the combi- 
nation of oxygen and hydrogen at common temperatures, and 
that the extrication of heat which results from the action ren- 
ders the metal red-hot. We w^ere anxious to verify so surprising 
a fact, and found it perfectly correct. As the experiment may 
be made with the greatest ease, we shall perform it before the 
Academy. 

Not being acquainted with the researches which the author of 
Ihii^'beautiful experiment has inidoubtcdly undertaken in order to 
develope the theory of it, we could not ndVaiii f rom making some 
experiments with lliis view; and although we have yet suc- 
ceeded, we think that the resiilts of the observations which we 
have already made are not unworthy the attention of tlie Aca- 
demy/]: 

In the experiment which we have made, the spongy platina 
became red-hot when placed where the hydrogen escaping from 
the reservoir became intimately mixed with the air. It was 
evident from this, that detojiatioii would occur by immersing a 
piece of the spongy ])lalina in a mixture of two volumes of 
hydrogen and one volume of oxygen ; and this was confirmed 

♦ Annalcs de Chimie ct de Pliysiquc, tome xxiii. p. 44(1, 

•|- Since the printinj^ of this notice, the authors have observed first, that palladium in 
a spongy mass is capable of inflaming hydrogen as platina does ; secondly, that iridium 
in the same form became vciy hot, and produced water ; thirdly, that cobalt and nickel 
in mass, at about 57 Fahr. tfiected tlie union of hydrogen and oxygen ; fourthly, that 
spongy platina at the common temperatures formed water and ammonia with nitrous 
gas and hydrogen, and acted ujwn a mixture of hydrogen and protoxide of azote, 

f "IJhc hydrogen lamp invented by AL Gay-Lussac is extremely convenient for per- 
forming this experiment. The electrophorus is to be removed, or the conductors are 
merely to be detached ; a piece of light spongy platina Ls to be placed at the distance of 
about two centimetres from the aperture at winch the gas escapes; when the, cock is 
turned, the jet of hydrogen gas comes mixed witli atmospheric air to the surface of the 
spongy platina. It then soon became red-hot, and the hydrogen gas once inflamed 
continues to burn as it escapes, as if it had been hghted by the spark. 

In the absence of the lamp, the common apparatus used for preparing hydrogen gas 
may be employed. It is however requisite to take care that the gas passes through a 
very small aperture, in order that it may more intimately mix with atmospheric ail* 
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by experiment. If the proportions of the gaseous mixture differ 
much from those which form water, or if an incombustible gas, 
such as azote, be present, the combination goes on slowly, the 
temperature is but little increased, and water soon condenses in 
the receiver. " % 

If the spongy platina be strongly calcined,* it loses the pro- 
perty of becoming red hot ; but in this case, it effects the com- 
bination of the two gases slowly, and without any very sensible 
increase of temperature. Platina reduced to a very fine powder, 
by well-known chemical means, does not act upon the gases 
even slowly, at common temperatures, nor do platina w’irei^ or 
bars. The agreement of these observations may give rise to the 
idea, that the porosity of the metal is an essential condition in 
the production of the phenomenon ; but the following facts dis- 
prove this conjecture. 

We reduced platina to leaves as thin as the*malleability of the 
metal would allow of. In tliis state, the platina acts at common 
temperatures upon the mixture of hydrcfgen and oxygen, and the 
action is more rapid when the foil is thinnest. We obtained 
some wdiich effected the detonation in a few seconds. But 


what renders this action still more extraordinary is the physical 
condition indispensable to its production. A very thin sheet of 
platina rolled on a glass cylinder, or freely suspended in a deto- 
nating mixture, Yiroduced no sensible effect after a lapse of seve- 
ral days. The same sheet of platina, if crumpled, acts instanta- 
neously, and causes the mixture to detonate. 

The leaves disposed as we have described, and which produce 
no efiect at common temperatures, theVires, powder, and thick 
bars of platina, which are inefficient under the same circum- 
stances, act vslowly, and without producing explosion at a tem- 
perature of 400° to 572° according to their thickness. 

W^e have fuund that other metals possess the same property as 
platina. The very remarkable fact discovered, by Sir H. Davy 
during his researches on the safety lamp, viz. that wires of platina 
and palladium at a low temperature become bright-red whei^ 
immersed in a detonating mixture, having appeared to us to be 
derived from the same cause as the phenomenon under discussion, 
we were first induced to try palladium. 

The piece which we made use of was given to one of us by 
Dr. Wollaston, and consequently must be considered as free 
from alloy ; nevertheless we were unable to reduce it to very 
thill leaves, as it- cracked under the hammer. We attribute to 
this circumstance its possessing no action at the temperaftute of 
the atmosphere ; but it acted at least as well as platina of the 
same thickness at a high temperature. Rhodium being brittle 
could not be subjected to the same preparation; but it occasioned 
the formation of water at a temperature of about 464° of Ftihr. 

Gold and silver in thin leaves act only at h|gh temperatures, 
but always below that of boiling mercury. Silver is less power- 
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ful than gold. A bar of gold acts, but with greater difficulty 
than the leaves ; a thick bar of* silver acts so feebly as to be 
questionable whether it has any power. 

We have examined whether other combinations could be 
effected by the same method. Oxide of carbon and oxygen 
combine, and nirfrous gas is decomposed by hydrogen at com- 
mon temperatures by spongy patina ; thin sheets of this metal 
require a temperature of above 572*^ of Fahr. to cause the two 
former gases to combine. Gold leaves effect it also at a tem- 
perature approaching that of boiling mercury. 

Lastly, olefiant gas mixed with a proper quantity of oxygen is 
completely converted into water and carbonic acid by spongy 
platina, but only at a temperature above 572° of Fahr. It will 
be remembered on the subject of the preceding experiments, 
that one of us proved a long time since, that iron, copper, gold, 
silver, and platina^ possess the property of decomposing ammo- 
nia at a certain temperature, without absorbing any of this 
alkali, and that this property appeared to be inexhaustible. Iron 
possesses it in a greater degree than copjier, and copper more 
than silver, gold, or platina, the surfaces of all being equal. 

One hundred and fifty-four grains of iron wire were sufficient 
to decompose within a few hundredths a current of ammoniacal 
gas rather rapidly evolved, and continued during eight to ten 
hoin^, without the tcmperalurer exceeding the limit at which 
ammonia completely resists. Three times the quantity of platina 
wire of the same size scarcely produced an equal effect, even at 
a higher temperature. « 

The remarkable results of this experiment depend perhaps 
• upon the same causes as those which occasion gold and silver 
to effect the combination of hydrogen and oxygen at 572° Fahr. ; 
platina in mass at 518°Fahr.; and spongy platina at 'common tem- 
peratures. If then we observe that iron, which so readily decom- 
poses ammonia, does not effect, or effects with difficulty, the com- 
bination of hydrogen wdth oxygen, and that platina, which is so 
powerful in tne latter case, scarcely decomposes ammonia, we 
^ are induced to suppose that some gases have a tendency to com- 
bine under the influence of the metals, and .others to separate ; 
this property varying on account of the nature of each. Those 
metals which produce one of the effects most perfectly are inca- 
pable of producing the other, or in a less degree. 

We shall refrain from offering the conjectures w'hick these 
singular phenomena have given rise to, until w^e have completed 
the experiments which we have undertaken to verify them.* 

I. 

• Prof, Dobereincr’s experiment has also bcai verified by Mr. Faraday, who has 
given the following notice of it in No. .SI, of the Journal oi Science. ‘‘ It con^^ts in 
pa&srjig a stream of hydrogen against tlic finely divided platina, obtained by heating the 
muriate of ammonia and platina. ,In consequence of the contact, the hydrogen inflames. 
Even when the hydrogen doQs not inflame, it ignites the platina in places ; and I find 
that when the hydrogen is passed over the platinum in a tube, no air being admitted, stiU 
the platinum heats in the same manner.’*^ 



1823,] Notice of some newly discovered Islands^ 


379 


Article XL 

Notice of some- newly discovered Islands in lh£ Arctic Sea. By' 
Capt. Duncan : communicated in a Letteii from L, Edmon* 
ston. Esq. 

(To the Editor of the Annals of Philosophy.) 

SIB, Zetland^ Balta Sounds SvpU 12, 1823. 

The public attention has been recently so much directed to 
Arctic discoveries, that I flatter myself the following communi- 
cation may be acceptable to your journal. 

The Greenland ship Dundee, of London, arrived here on the 
10th inst. ; and her very enterprising Commander, Capt. Duncan, 
obligingly furnished me with the following information which is 
contained almost verbatim in his diary, Sept. 2, in lat. about 
68® 40' ; long. 24® 30' W ; foggy weather and east winds (latter 
part of the day clearer) blowing very fresh. Ship running in 
north-west towards the land ; at 9, a. m. got within two miles of 
a small island bearing north-west, which 1 named Sayers Island, 
after the master of the Harmony, of Hull, then in company ; the 
mainland running about NNE and SSW, distant abbut fourteen 
miles. The nearest headland on it in right bearing north, I 
named Cape Despair, distance six leagues. Cape Barclay of 
Scoresby’s Chart, bore north-east ancj east, distance 50 miles ; 
and the most southern headland on tl^e main bore west and by 
south, distance 60 miles ; this I named Duncansby Head. Ail 
the mainland seen from the ship between this point and Cape 
Barclay, I named Gales Land, in compliment to my owner. 
About 10 miles south-east from Duncansby Head, there is a low 
flat island which 1 termed Robison’s Island, after the ship’s 
managing agent. Here we lay to, hoping to sfte fish, but fell in 
with none ; and the sea setting in heavy towards the land, and 
the wind blowing fresh, we stood ofl’ to the south. ^ 

‘‘At noon latitude observed 68® 41' ; long. 24® 30' W ; by the 
bearings of Cape Barclay; sounded in 100 fathoms water; 
rocky bottom. Siiw all this new land for twenty- four hours ; 
the Harmony, of Hull, in company all the time ; but the gale and 
sea prevented any attempts at landing. Had intended prosecut- 
ing investigation further southwards, but the lateness of the 
season, and the unfortunate accident of being beset nearly two 
months this summer, made all thoughts of such a view impru- 
dent.” # t 

Gales Land, Oapt, Duncan states, resembles in general 
appearance the south side of Scoresby’s Sound. It is veiyTtigh, 
and precipitous quite to the sea shore. The mountains running 
in ridges south-east and north-west, but their peaki| are not so 
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prominent or conical as in Scoresby’s Sound. The north sides 
of the mountains were snowy; the south, green. With tike 
exception of a very deep. inlet south from Robison’s Island, the 
coast was little indented. 

Capt. D. was ^ one time within six or seven miles of the 
mainland, about forty miles north from Robison’s Island, which 
was considerably verdant, very flat, and apparently about ten 
miles long, and five broad. 

Sayers Island is rocky and barren, about half a mile long, and 
one-quarter broad. 

There was little fast and not much drift ice to be met with. 
A good deal of drift timber was observed floating, and several 
ibebergs grounded along the shore. The current was setting 
without interruption during the twenty-four hours that the two 
vessels were in that quarter, south and west, at the rate of one 
and a half mile par hour. There was no inset or offset of the 
tides observed. No whales were seen, and few seals, or birds, 
except kittiwakes ; thesf^ w^re abundant. No appearance of 
natives. The weather was very sleety. 

Gales Land, therefore, seems to form the imaginary line of 
coast laid down in Scoresby’s Chart, published in his recent 

Journal of Discoveries in the Arctic Regions,” extending from 
Cape Barcjay in the north to Olluralongni Frith on the south ; 
and the island laid down there itorth of this frith would seem to 
be what Capt, Duncan has termed Robison’s Island : it lies in 
about 67° lat. ; 25° long, lie was at one time of the day within 
five miles of it. In the«years J821 and 1822, he had coasted 
almost all the land described by Scoresl)y north of Cape Bar- 
clay ; and w'as as far as 40 miles up Scoresby’s Sound, and he 
bears testimony to the accuracy of that intelligent navigator. 

Jameson’s Land he believes to be an island. 

This voyage, which reflects so much credit on the enterprise 
and skill of Capt. Duncan, promises to be highly interesting to 
arctic geography ; and may t4irow light on the fate of the lost 
^colonies of Greenland ; for it is highly probable that in Gales 
Land rather than any where else, they may be sought for with 
some chance of success. From Capt. Duncan’s description, 
neither the climate nor the land seems to be inhospitable, or 
inaccessible if visited at a favourable period of the year. 

I am, Sir, your obedient servant, 

Law^bence Edmonston. 
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Article XII. 

Analyses of Books. ^ 

Transactions of the Linnean . Society of London. Vol. XIV. 

Fart I. 1823. 

iCo deluded front p. 306.) 

VIL Account of the Lansium and some other Genera of 
Malayan Plants, By William Jack, MD, Communicated by 
Henry Thomas Colebrooke, Esq. FRS. and LS. 

This paper commences with the following observations : — 
There are a variety of highly esteemed fruits, which may be 
considered as peculiar to the Malayan Archipelago, or what has 
been not unaptly denominated India aquosa, and are not to be 
found beyond its limits. Many of these? are already well known; 
but there are others which have not yet fallen under the obser- 
vation of botanists, or are only to be found described in the 
Hortns Amboinensis of Rumphius, which, though a work of 
wonderful accuracy and research, stands in need of illustration 
with reference to the progress that has been made in botanical 
science since the period at which it was written. Araongi^hese 
the Lanseh, the Tanipooi, and < he Choopa^ hold no undistinguished 
place, and the following account of these plants will therefore 
not be uninteresting. The first is already partially known from 
Rumphius, and Mr. Marsden’s Hisiorifof Sumatra ; but its true 

f )lace and family have hitherto remained doubtful. To these T 
lave subjoined descriptions of a few other genera from the same 
interesting quarter, which appear to be new and to deserve 
notice.^’ 

LANSIUM. 

Decandria Monogynia* N. O, Meliacea Juss. 

Calyx 6-partitus. Corolla 5-petaIa, petalis subrotundis. 
Tubus stamtiiiferm globosus, ore subintegro, antheris decern in- 
clusis. Oxmrium 6-loculare, loculis 1 — 2-sporis. brevis, 

columnaris. Stigma planum, 5-radiatum. Bacca corticata, 
/)-locularis, o-sperma, uno alterove loculo tantum semen perfi- 
ciente. Sernma integurnento exteriore pulposo sapido. Albvmien 
nullum: cotyledonibus inc^qualibus peltalis. 

# Arhorespfoliis pinna tisjjloribus rncemosis* * 

« 

♦Lansium domesticum. 

Langsat or Lans4h. Malay. Lansium. Ituniph„ Amb* i. 
p. 161. L 54. Marsden’s fLUtory of Sumatra^ pl^ y. p. 101. 
Native of the Malay Islands. 
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Var. /3. L. aqueum* 

Foliolis subtus villosis, racemis densis ssepius solitariis, fruc- 
tibus globosis, Ayer Ayer.- Malay. 

The Ayer Ayf;r so nearly resembles the Lanseh in most par-* 
ticulars, that I hesitate to rank it as a distinct species, and con- 
tent myself with mentioning it as* a permanent and well-marked 
variety. They are principally distinguished by the Malays by 
their fruit, that of the Ayer Ayer being rounaer, and the pulp 
more watery (whence the name), and dissolving more completely 
in the mouth than that of the Lanseh. Both are highly esteemed 
by the Malays, and are equally agreeable to the European palate. 
The juicy envelope of the seeds is the part eaten, and the taste 
is cooling and pleasant. 

This genus has hitherto been known only from Rumphius's 
figure and description, and its place in the system has therefore 
continued uncertain, heroin an examination of the fruit, M. Cor- 
rea de Serra conjectured it to be intermediate between the fami- 
lies of Aurantiis and Guttijem, but the structure of the flower 
determines its true place to be among the Meliaccie, 

I have further met in the forests ncarBencoolen with a tree which 
appears to agree very nearly with the Lansium montanum Humph, 
Amb, i. ji.*164. t. 56. It difi’ers- in tlie number of the stamens, 
styles and seeds from the iMusittm described above, but agrees 
with it exactly in carpological structure, and in general habit. 
Its characters coincide very nearly with those of Roxburgh's 
Milnea, They are as fojlow : 

Calyx five-parted. Corolla five-petalled. Stamineous tube 
subglobose, entire at the mouth ; anthers five, within the tube. 
Styles two. Stigmas two, simple. Berries globose, about the 
size of the doraestib Lanseh, 1 — 2-celled, 1 — 2-seeded. Seeds 
enveloped in a thin subtransparent pulpy tunic or envelope, which 
has somewhat the flavour of the Lanseh, but with a bitterish and 
rather disagreeable smell." 

** Milnea is perhaps scarcely distinct from Lausium; but if 
admitted as a separate genus, the above will constitute a second 
species, differing from M, edulis Roxb. in being digynous, and 
may be denominated M, monlauaJ^ 

HEDYCARPUS. 

Telrandria Monogynia, 

Perianthium 4-partiium, inferum. Stamina ^Ovarium 
3-loculare, loculis disporis. Stigfnpia tria. Capsuld baccata, 
3-valvis, 3-locularis, serainibus anllo sapido<tunicatis. Embryo 
inversus, albumine inclusus. Arbor foliis alternis simplicibus, 
Jioribus racemosis. 

The stamens are occasionally five in number, with a five-parted 
perianth and four-celled ova^y. 



383 


1823.] Linnean Trdmaetiomy Vol. XIV. Part h 

* HEDyCA9PUS’MAJ.AYANUS. 

Bera Tampui. Malar/. Sumatra. 

PIERARDIA. Roih. . 

Perianthium 4-partiiuin. Stamina octo, lAevia. Ovarium 
3-loculare, loculis disporis. Stigma trifidum. Bacca corticata, 
trilocularis, loculis 1 — 2-spermis. Semina arillo sapido tuuicata. 
Embryo inversus albumine inclusus. 

Arhore$^ Jioribus racemosisy foiiis alternis simpHcibus. 

PlERARDlA nULClS. 

Monoica, foiiis obovatis. Eua Choopa. Malay. Sumatra. 

This species differs from that described by Roxburgh in 
being monoecious, in the form of the leaves, and in the colour 
of the fleshy aril. The Ranibeh, of which Mr. Marsden has 
given a figure in his History pf Sumatra ^pL \\.p. 101, so nearly 
resembles this, that I think it can only be a variety of the same. The 
Rambeh belongs to the peninsula of Malacca, and is unknown 
at Bencoolen ; while the Choopa, which is abundant at the latter 
place, is not found in the former. The racemes of the Rambeh 
are longer and the fruit smaller than in the Choopa ; but a com- 
parison and examination of the two would be necessaiy to ascer- 
tain whether there are any essential differences, and I hav^not 
had an opportunity of doing this.'^ ' 

LEUCONOTIS: 

Tetrandria Monogynia. N. O. Apocinea\ Br. 

Calyx inferus, 4-partitus. Corolla tubulosa, superne angus- 
tior, limbo 4-h)bo. Stamina 4, inclusa, la^^niis corolla alterna. 
Ovarium simplex, bilocularc, loculis dispons. Stylus 1, brevis. 
Stigma anniilatum, apice conico. Bacca 1 — 3-spenna. Semhia 
exmbuminosa, embryone inverse. • 

Fruiex lactescens, foiiis opposilis exstipularibus, Jioribus dkho-^ 
tome corymbosis axiUaribus. 

Leuconotis anceps. 

Akar Moral. Malay. Sumatra. 

This singular plant belongs without doubt to the family of 
the ApocyneeVy with which its general appearance and habit 
entirely correspond. It agrees with Cerbera in having exalbumi- 
nous seeds \ but its ovary is simple like that of Carissa ; will 
therefore tfold an intermediate place between these two ^genera.'' 

• MYRMECODIA. 

Tetrandia Monogynia. N. O. Rubiacea. 

Calyx subinteger. Corolla quadrifida tubo intus ad insertio- 
nem staminum piloso. Stamms quatuor, corolla breviora. 
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Stylus staminibus longior. Stigma simplex* Bacca ovata,- 
quadrilocularis, tetraspernaa. ^ ^ 

Parasitica basi tuberosa, fores basibus petiolorum semitecti. 

fMYRMECOniA TUBEROSA. 

Nidus germinans formicarum rubrarum. Bumph^ Amb^ vi. 
p. 119. t. bb.Jig. 2. Found at Pulo Nias. 

This singular plant is found parasitic upon old trees, in the 
form of a large irregular tuber, from which arise a few thick, 
short, fleshy branches. The Leaves are crowded at the rounded 
extremities of these branches, and arc opposite, petiolate, obo- 
vate-oblong, with a short acumen, attenuated to the petiole, 
entire, very smooth, somewhat leathery. Petioles long, round- 
ish, inserted on a large persistent peltate knob, whose edges 
expand into a kind of stipule, ciliated along the margin with 
dense strigose fibres, and cleft above in the axil of the petiole. 
The fowers are sessile, closely disposed in the spaces between 
the stipular bases of tHe petioles and half concealed under their 
projecting edges. Calyx membranaceous, superior, nearly 
entire. Corolla white, tubular, quadrifid ; segments erect, rather 
acute ; a villous ring within the tube immediately below the 
insertion of the stamens. Stametis four, shorter than the corolla, 
and alternate with its segments ; anthers white, two-celled. 
Style longer than the stamens. Stigma simple, tomentose. 
Ovary four-celled, four-seeded. lierry ovate, smooth, white 
with longitudinal lines, four-celled, four-seeded. Seeds furnished 
with albumen ; embryo m its axis. 

There can be no doubt of this being the plant described by 
Rumphius, although the leaves are represented more acute in 
his figure than they are in my specimens.’^ 

HYDNOPHYTUM. 

Tetrandria Monogifma^ N. O. Rnbiace^, Juss. 

Calyx integer. Corolla limbo 4-fido, fauce pilosa. Stamina 4, 
brevia, fauci mserta. bilidum. liacca disperma. 

Super arborcs parasitica^ hast tuberosayjioribus axillaribus^ 

IIydnopiiytum formicarum. 

Nidus germinans formicarum nigrarum. Rumph. Amb» vi. 
p. 119. i. b5,fg, 1. Prio llantu. JMalay. On trees in the 
forests of Sumatra. 

This grows parasitic on trees in the form of a large irregular 
tuber, fastening itself to them by fibrous roots, and throwing out 
several branches above. The tuber is generally inhabited by 
ants, and hollowed by them into numerous winding passages, 
which frequently extend a good way along the branches also, 
giving them the appearance of being fistular. Leaves opposite, 
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short-petioled, elliptic-obovate, nearly obtuse, acute at the base, 
very entire, very smooth, thick, with the midrib flattened, aild 
a few inconspicuous nerves. Stipules interpetiolar, linear. 
Flowers axillary^ sessile, generally aggregated on a double gem- 
niaceous knob: Calux superior, very short, lentire. Corolla^ 
white, tubular ; limb lour-cleft ; faux villous. Stamens alternate 
,with the segments of tlie corolla ; filaments scarce any. Ovartf 
crowned with a prominent umbilicate disk, disporous. Stifle 
longer than the tube. Stigma oftwo revolute linear thick lobes. 
Berry of a semipellucid reddish-yellow colour, ovate-oblong, 
two-seeded. Seeds oblong, contained in a tough integument, 
with the embryo in the axis of the albumen. 

' I am not aware that these two plants have been described 
by any botanist since the time of Rumphius, or that any conjec- 
ture has been made regarding their place and family from his 
figure or description. From their common habit as parasites, I 
should have been much inclined to place them under one genus ; 
but the different number of seeds in each, supported by the differ- 
ence of a simple and bifid stigma, seems to oppose this, while 
the distinction is further confirmed by the different disposition 
and insertion of the leaves, which in Hydnophytum are arranged 
precisely as usual in the liubiace^e, but in Myrmecodia are 
crowded round the thick fleshy branches in such a manner, that 
their being really opposite is not immediately apparent, while 
their insertion on their broad peltate bases is further peculiar.” 

LASIANTHUS/ 

» 

Pubiacece, Juss. 

Calyx 4-partitus, laciniis linearibus. Corolla infundibulifor- 
mis, pilosa. Stamina 4. Stigmata 4, linearia, crassa. Bacca, 
tetrapyrena. 

Snffruticesj florijbus axillaribus, hradeis oppositis* baccis cyaneis. 

Lasianthus cvanotaepus. 

Villosus, bracteis.magnis cordatis. Found at Tappanooly 
on the west coast of Sumatra. 

Lasianthus attenuatus. 

Villosus, foliis supra glabris, bracteis lanceolatiSt Found 
in the interior of BencooTen. » 

HELOSPORA. 

# 

Tetrandria Monogyma. Lion. Rvbiactm, Juss. 

Calyx 4*dentatas. Cotolla tubulosa, limbo 4^artito. Sta~ 
mina mdusa. Stylus 4-salcus, apice 4-Mas. Stigsmta quatuor. 

New Series, voi. vi. 2 c 
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Bacca calyce coronata, polysperma, seminibus duplici seri^ 
cruciatim dispositis, nidulantibus, linearibus, parum curvis. ' * 
ArborescenSf glabra, pedunculis axillaribns unijloris, astivatione 

valvata. ^ 

I Helospora flavescens. 

Native of Sumatra. 

The disposition of the seeds in this genus is very peculiar^ 
and forms a good distinctive character.*^ 

GLAPHYRIA. 

Icosandria Monogynia. N. O. Myrtacete. 

Calyx superus, quinque-fidus. Corolla pentapetala. Bacca 
quinque-locularis, polysperma; singuli loculi seraina duplici 
ordine axi affixa. 

Arbuscula:, foliis alternis, Jloribus axillaribns. 
(jlaphyria nitida. 

Foliis obovatis obtusis. Found on the summit of Gunong 
Bunko, or the Sugarloaf Mountain, in the interior of Bencoolen. 

“ This is a very handsome shrub, having much the habit and 
foliage of the common Myrtle, but the leaves are smaller and 
firmer. *Its character and appearance are alpine, and it is only 
met with at high elevations ; I found it on the summit of the 
Sugarloaf, and I am informed that it is almost the only shrub 
met with towards the ^op of the volcanic cone of Gunong Dempo 
in Passumah, where iU is called Kayo Umur panjang, or the Tree 
of long Life, probably from its maintaining itself at elevations 
where the other denizens of the forest have ceased to exist. 
At Bencoolen an infusion of the leaves is drunk* as a substitute 
for tea ; and it is known to the natives by the name of the Tea 
Plant.'^ 

“ Glapjiyria sericea. 

Foliis lanceolatis acuminatis. Found on Pulo Penang, an 
island on the western coast of Sumatra. 

A plate accompanies this paper, showing the parts of fructifi- 
cation and the fruit, of JLansium domesticumy Leuconotis ameps, 
and Helospora favescens. 

VIII. Description of the Cermatia longicornis and of three new 
Insects from ISepanh By Major-General Thomas Hardwicke, 
FRS. and LS. See. 

* Cermatia longicornis. 

Scolopendra longicornis. Bah. Ent. Syst. ii. 390. Scuti- 
gera longicornis. Latr. Hist. Kat. des Crust, et Ins. vol. vii. 
p. 89. Scutigera lineata ? Latr. Diet. d^Uist. Nat. vol. xxx. 
p. 446. 

Body, when viewed beneath, having sixteen segments, 
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which are united above by eight unequal scuta. Anttme. of a 
pale colour, as long as the body, finely setaceous with three prin- 
cipal joints, each of which is numerously articulated. External 
maxillary feet or mandibles strong, subulate, incurvate, four- 
jointed. Maxiilary palpm hairyior rather spinu- 

lose, longer than the mandibles. Eyes largi, hemispherical. 
Feet very long, fifteen on each side, with the last pair twice as 
long as the others. The principal articulations of the legs, viz. 
the two femoral joints and the tibiae, are armed with stiff setse. 
The iih 'm are flattened, angular, and of a pale colour, marked 
with transverse bands of a blueish-black. The tarsi are filiform, 
numerously articulated, and ending with a single subulate claw ; 
and, with tlie exception of the hinder pair, w^hich are trans- 
versely banded like the tibise, are of a pale-yellow colour. 

The longest specimen hitherto examined was one inch and a 
quarter in length from the base of the antennae to the tail. 
Antennee one inch and a half ; and posterior legs 2-jSjj incheis. 

This insect is found in damp houses under floor mats in all 
parts of Bengal, Bahar, and Orissa, but mostly during the rainy 
season, as llligerhas observed of his C. Uneata. When living, 
the colours of the back and legs are bright, and varied between 
yellow, black, and brown ; and although the above description 
by no means corresponds with the Cermatia livida described by 
Dr. Leach in the third volume of the Zool, Miscellany ^ it appears 
to answer to that of the Scolopendra longicornis of Pabricius.*' 

Ord. Nearoptera. Fam. Panorpidcc. • Genus Panorpa. Linn. 

Panorpa fur cat a . 

P. iiifa, antennis nigris, alis hyalinis: superioribus puncto 
raarginali fascia furcate apiceque nigris. 

Ord. Ue?niptera, Fam, Gerrijcc. Geiiiw Gerris. Latr. 

Chiicx. Linn. 

Germ laticaudata. 

G. rufa, antenniis tarsisque nigris, caud^ utrinquc bidentata 
supra unguiculata infra penicillata. 

Ord. Dipt era. Fam. Tahanidx. Genus Pangonia. Latr. 

Fangonia longirostris. 

P. villosa flava, thorace ferriigineo, abdomine nigro-brimneo : 
segmentoruni marglnibus flavis, alis immaculatis. • 

* Length of the, insect from the base of the rostrum to the 
apex of the abdomen ten lines ; and of the rostrum two inches 
and a half.'^ 

The descriptions are illustrated by figures of each insect. 

2 c 2 
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IX. The Natural History ofPhasma cornutum^ and the jDe/ 
script ion of a netv Species of Ascalaphus. By the liev. Lansdbwn 
Guilding, BA. FLS. &c. 

j Phasma cornvtunu \ 

P. cineveo-ruf4scens, caj)ite cornuto ; pedibus inermibus, an- 
gulatis, subaBcjualibiiH. Masi Filiformis, pedibus fusco-fas- 
ciatis, Phasma filifbrme* Ltch, in Act. Soc. Linn. tom. vi. 
p, 9, tab\ 1, f. 1, pessima. Mantis filifonnis. Gmel. Sysi* 
Nat. p. 2048, u. 16 ? Fab. Ent. Sj/st. tom. ii. p. 12 ? Mant. 
Ins. i. p. 227, n, 1 ? Phasma filitbrmis. Fabr. Suppl. p. 186? 
Browne Hist. Jamaica, p. 436, t. 42, 1’. 5. Heec synonyma 
difficillima, quum nomen filifomie vix specificam, sed potius 
Phasniatuni apterorum maribus subgenericum. Fwmina. Mare 
fere duplo major, fasciis f'emoralibus indistinctis. P.cornutum. 
Jjic/t. in Act. Soe. Linn. tom. vi. p. 10. P. cornutum. StoU. 
lUa?it. i. 13, f.51. 

Hcscriptio. Corpus Vlongalum, granulatum. Oculi parvi, 
prominuli. Capitis coniicula auriforinia. Oviduct us cymbifor- 
mis. Pedes a^quales, feinoribus ad basin dilatatis, articulo tar- 
soriim longissimo triangiilari. Colons varietates miiltae : sed 

d" et 9 smpius cinereo-nigri. Phasma cujus vita hie patet 

inter species confusas meaiorarvdum. Sexus copula vinctos 
itewiin iterumque observavi, quamubrem iiomeri filiforme 
foemiiiae matura? nullo modo accouiniodatum ornnino neglexi. 

Asc\ilapluis Maelcayanas. 

A. abs vitrco-lridesc? nlibus, iniiDaciiiatis : oculis thoraceque 
cupreo-nigri : dorso maculato : ventre cinereo. 

Tiiib communication is likewise illustrated with engravings of 
th^ insects described. 

X. On the. Generic and Specific Charaders of the Chrysanthe- 
mum Indicnm of Linnwus, and of the Plants called Chinese 
Chrysanthemmns. By Joseph Sabine, Esq. FRS. FLS. &c. 

In a former communication* to the Linnean Society, Mr. 
Sabine observes, I endeavoured to establish the correctness 
of my opiiiion, that tlie plants now Cultimted in our gardens 
under the name of Chinese Chrysanthemums, had been impro- 
perly referred to the Ckrysanihemuni Indicum of Linn^Bus. Since 
the paper alluded to was written, I have had opportunities of 
examining and comparing living specimens of wnat I consider 
the real Chrysanthemum Indicum with those of the Chinese 
Chryeanthenyim ; which latter I now design to characterise as a 
distinct# species under the name of Chrysanthemum Sinense.'' 

Chrysanthemum Indicuth, 

C. foliis flaccidis petiolatis pinnatifidis crebrb dentatis; 

♦ Obsemtiofts on the Chrf/mnthmum Indicum of Linnaeus, vol. xiii, p, 501. 
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supremis integerrirais, radio calyce paulo loiigiore, caule fruti- 
COSO. Chrysanthemum Indicum. Limi. Sp. PL voL ii, 
p, 889.— cJ. 2, vol. ii. p. 1253. Persoon Syn. vol. ii. p# 461. 
Willd. Sp. P/r vol. iii. p. 2147. Sabine in Tfmis. Uorm. Soc^ 
vol. iv. p, 326, cum figuris. Habitat in Chiim. 

Chrysanthemum Sinense. 

C. foliis coriaceis petiolatis sinuato-pinnatifidis dentatis glau- 
cescentibus, radio longissimo, caule fruticoso. Chinese Chry- 
santhemum. Sabine in Trans, Hortic. Sac. vol. iv. p. 326,— 
vol, V. p, 149, — in Trans. Linn. Soc. vol. xiii. p. 661. Habitat 
incultum in Japonia {Kampfer^ Loureiro) ; cultum (multis varie- 
tatibus) in hortis Sinarum atque Japonise. 

I am aware that an objection may be urged to the specific 
name I have applied to these jrfants, on the ground of their 
being natives of Japan, and only known inChiAainthe gardens. 
But in reply to it, I should observe, that they were originally 
obtained from China, and we know it fs in that country that 
they have been brought to their present state of beauty and per- 
fection : that for these reasons they are now known all over 
Europe as the Chinese Chrysanthemums; and that, as they have 
hitherto been confounded with the C. Indicum^ it is very desi- 
rable they should be distinguished by .an appellation well opposed 
to that of the other species.” • 

XI. Descriptions of Seven new British Land and Fresh-water 
Shells^ with Observations upon many other Species, inc/uding a 
List of such as have been found in the Coifnty pf Suffolk. By the 
llev. Revett Sheppard, ELS. * 

The following are Mr. Sheppard’s introductory remarks in this 
paper : — 

‘‘ In the Descriptive Catalogue of British Testacea, published 
by Dr. Maton and Mr. Rackett, in the eighth volume of the 
Linnean Transact ions, the habitats of the Land and Fresh-water 
Shells having for tlie most part been confined to the midland 
and western counties, I have been induced to lay before the . 
Society a description of seven new species, and a list, with 
copious observations, of the Land and Fresh-water Shells 
hitherto discovered in the county of Suffolk, and occasional 
notices of places in which they have been found in Essex ; by 
which it will be seen, that the eastern parts also of this island 
are equally fertile in those elegant and interesting productions of 
Nature. The utility of such an undertaking seems to be gene- 
rally allowed ; and should this humble attempt me<l| with appro- 
bation from the lovers of conchology, I shall be amply gratified. 

Although I hav€;foIloweft LinneBus’s arrangement in prefer- 
ence to any other, from the opinion that the Land and Fresh- water 
. * 

* My knowledge of Essex is confined to the hundred of Tendring, a peninsula 
formed by the German Ocean and the rivtrs Stour an4 ^ 
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Shells are all reducible to his ’genera; I must nevertheless^ irt 
justice to M. Oraparnaud, remark, that I esteem his work to be 
a most admirable one; and that his genera (at least those adopted 
by him), conBi|iering them as subdivisions ,of the Linneean 
genera, are, witlj few exceptions, secundum natufam.” 


Arrangement of the Suffolk Land and Fresh-water Shells. 


Tellina. 1. cornea 

2. stagnicola 


3. amnica 

4. Henslowana 

Mytilus. 3. cygneus 
6‘. anatiims 
7. Macula 


1 

[ Cyclas of Draparnaxid and 
Lamarck. 

J 

Anodonta, Drap. and La- 
marck. 


Bulla. 8. fontinalis 

9. hypnorum 

Btjccinum. 10, terrestre’ 

Turbo. 11. vi vipar us 

12. aclialinus 

1 3. tentaculatus 

14. elegans 

16. fontinalis 

16. Leachiz 

« ## 

17. laminatus 

18. nigricans 

### 

19. Carychium 

*#** 

20. tridens 

*###* 

21. perversus 

22. muscorum 

23. marginatus 

24. Offtonensis 

25. sexdentatus 


^ Physa, Drop, and Lamarck. 

{ Bultmus, Drop. 
Achatina, Lam. 

Paludina, Lam. 
Cyclostoma, Drap. 

^CVcLosTOMA/JDr.andLcm. 

} Clausilia, Drop, and La- 
marck. 

} Aurtcx}LA, Drap. and La- 
marck. 

P^PA, Lamarck. 


Pupa, Drap. and Lamarck. 
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###### 


26, nautileus 

fPLANORjus, Drap. and La^ 
\ march. 

/ ####*#* 

\ 

27. cristatus 

/Vaivata; B)/ap. and La^ 

. \ marck. 

28. planorbia 

29. planata 


30. complanata 

31. vortex 

32. cornea 

33. spirorbis 

34. contorta 

^Planokbis, Drop, and La- 
7narck» 

35. Draparnaudi 

36. alba 

37. fontana 

j 

38. Somersbami- 
ensis 

^ Helix, Drap. 

39. lapicida 

Caeocolla, Lamcgrk, 

40. paludosa 

41. ericetoruni 

42. virgata 

43. caperata 

44. rufescens 

45. Cantiana 


46. niteiis 

47. nitidula 


48. hispida 

49. radiata 

Helix, Drap f and Lamarck. 

50. Kirbii 

61. trochiformis 


52. crystallina 

53. spinulosa 


54. arbustorum 

55. nemoralis 

56. hortensis 

57. aspersa 




58.Lackhamensi8 

'I 

59. obscnra * 

VBulimus, Drap. and Lam. 

60. lubrica 

J 

#«## 


61, putris 

SvcciMEA, Drap. aad Lam. 




68. pellucida 
Nerita. 69. fluviatilis 

Patella. 70. oblonga 


Vttrina, Drnp. and Lam. 

{ NeritA; Drop, 

Nekitina, Lamarck, 

Ancylus, Drap. and Lam. 


Tellina stagidcola. — T. testa rliombea glabra, umbone exserto* 
Cyclas calyculata, var. 2. Lamarck^ Atitm. mm vert, v. 669. 
Habitat in stagnis. Testa 4-^ lin. longa, 6 l lin. lata, glabra, 
tenuis, pellucida, cornei colons, epidermide nulla. Valvulse 
versus marginem compkiiatsp. 

Tellina Hejidowana, — T. testa oblique subovata transversim 
vix sulcata, projectura a basi umbonis adornata. Habitat in 
rivis. Testa 2 lin. longa, 2-i- lin, lata, cornei coloris, glabra, 
striata, vix sulcata, anterius planiuscula. 

Tui'bo JL^eachii. — T, testa imperforata subovata, anfractibus 
5 rotundatis oblique decurrentibus, sutura conspicua, apertura 
suborbiculari, operculo membranaceo. Haoilat in rivis. 
Testa 3 lin. longa, 1^ lin. lata, cornea, diapbana, glabra. Au- 
fractus 5, teretes. Spira elongata. Apex acutus, 

Turbo Offtouemis, — Ti testa fusca striata siibpellucida, anfrac- 
tibus septem secuiidis sensim minoribus, apertura rotundata 
edentula nec marginatfi. Habitat super grarnina et arbusta 
in sylvis, super truncos arborum, atque inter folia ’putrescentia. 
Testa plusquam 1-^. lin. Angustior quain T, mnscorum et T.tnar^ 
ghmtns, et spiris sensirn minoribus. Apertura edentula, margine 
nec reflexo, nec'diverso colofe. 


Helix Draparuaudi, — H. testa supra subconcava subtus con- 
’ftavasubcarinata, anfractibus quatuor transversim striatis : ultimo, 
majore. Habitat in aquis dulcibus. Testa diametro 3 lin. 
supra grisea, subtus albida, nitescens, anfractibus quatuor, ultimo, 
in medio juxta apcrturam, subcarinato. Apertura dilatata. 

Helix Somershamicmis, — H. testa grisca uinbilicata, anfracti- 
bus 2 vix 3 reticulatis. Habitat in sylvis, rarissima. Equal 
in magnitude to a middle-sized H, alba^ which it resembles in 
shape ^1 is of a greyish colour, and curiously reticulated, particu- 
larly abov;e. 

Helix Kirbii. — H. testa nunc subconica nunc subdepr^sa 
subpellucida striata, anfractibus quatuor, umbilico patulo. Habi-- 
tat sub saxis et lignis. Testa diametro ^ lin. rufo-cornea ; 
anfractibus subtiliter. striatus. Apertura subrotundo-lunata. 
Labium tenue. Umbilicus profundus. 
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Pnoceedings of Philosophical Soci\ties. 

I 

meteorological society of LONDON. 

Oa the 15th of October, a Meeting was held at the London 
Coffee House, Ludgate-hill, to take into consideration the 
propriety of forming a Meteorological Society. Among the 
gentlemen present were Drs. T. Forster, Clutterbuck, Shearman, 
Mr. Luke Howard, &c. : at eight o’clock the Chair was taken 
by Dr. Birkbeck, when the following Resolutions were agreed 
to : — 

1. Resolved f That the formation of a Society to promote the 
advancement of Meteorology, have the cordial approbation of 
this Meeting. 

2. Resolved^ That a Society be formed to be called ^'The 
Meteorological Society of London.” 

3. Resolved, That the business of this Society shall be con-^ 
ducted by a Ih'esident, Vice-Presidents, Treasurer, Secretary, 
and Council ; and that the number of Vice-Presidents and Mem- 
bers of the Council be determined at a subsequent Meeting. 

4. Resolved, That Mr. Thoma^i Wilford be requested to 
officiate as Secretary to this Society {pro tempore), and that he 
be authorized to send a printed summons to attend the next 
Meeting to each person who shall beco^ne a Subscriber. 

5. Resolved, That an Annual Subscription of Two Guineas be 
paid in advance by every Member of this Society. 

6. Resolved, That those gentlemen present who are inclined 
to become Members of this Society, do now send their names to 
the Secretary to be enrolled. 

7. Resolved, That a Committee of three Members be appointed, 
in conjunction with the Secretary, *to draw up an account of the 
Society’s proceedings this evening. 

8. Resolved, That scientific men throughout the United King* 
dom are solicited to co-operate with this Society, and to trans- 
mit communications to it ; and that this Society will always be 
ready to receive meteorological observations from the cultivators 
of science throughout the various quarters of the globe. 

9. Resolved, That no other qualification be required to consti- 

tute eligibility to this Society, than a desire to promote the 
science of Meteorology. ^ ^ 

10. Resolved, That after the next Meeting the election be by 
ballot upon the proposition^f three, and that a majority of Mem- 
bers decide. 

11. Resolved, That this Meeting do adjourn to the 12Ui of 
November next, to meet at the same place and Rour. 
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MEDICO-BOTANICAL SOCIETY OF LONDON* * , ^ 4 

This Society held its first meeting this Session on Friday, 
Oct. 10. 

An address wsb delivered to the members oni:he objects and 
utility of the InsUtutioii ; after which the death of its late Hono- 
rary Member, Dr. Baillie, was notified to the Society, accompa- 
nied by an appropriate eulogium bn his character. 

The meeting then adjourned to Oct. 31, 1823. 


Article XIV. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
€?ONNECT£D WITH SCIENCE. 

1. Return of the Expeditiofijbr the Disconycry of a Nortk^xvest Passage, 

Our readers have doubtless been apprised, through the public 
papers, of the safe return of the Expedition under Capt. Parry. 
The primary object of the voyage, it appears, has not been attained ; 
the only channel through which a passage to the westward was to be 
expected, after it had been ascertained that the openings in Repulse 
Bay and its licighbourhood were mere inlets to the American continent, 
being blocked up by ice throughput the year. No particulars have as 
yet transpired respecting the scientific results of the Expedition, which 
we deem sufficiently authentic for their transfer to the pages of the 
Annals. 

II. Solar JLight and Heat, 

Mr. Powell has been for some time engaged in experiments on solar 
light and heat. He has examined the heating power of the prismatic 
rays, but chiefly with respect to the eflects said to be produced beyond 
the red end of the spectrum. He has found that such effects are really, 
produced; but has accounted for their being observed in some cases, 
and not in others,* from certain ^iiffercnces in the coatings of the ther- 
mometers employed. He has concluded from a number of experi- 
iLients with different coatings, that this heating effect is similar in its 
relations to surfaces, to common radiant heat ; and differs essentially in 
this respect from the heating power •within the spectrum. He has 
made other experiments from which the nature and origin of this effect 
may with great probability be inferred. The details will soon be made 
public. 

III. On Cleavelnndite, 

From the examination Mr. Levy has recently made of the felspars 
contained in Mr. Turner’s collection, it appears that half the speci- 
mens which have hitherto been ranked under this name, belong to the 
species which had been called albite, hnd has recently received the 
name of cleavelandite from Mr. Brooke. It is rather curious that the 
crystallographical difference between this last substance and felspar, 
should hftve been detected upon specimens laminated, but not regularly 



!B23-] Scientific Intelligence. ^ 395 

c^stallised, and that the many crystals which it presents should not 
have been noticed. The varieties of forms of cleavelandite are, how- 
ever, at least as numerous as those of felspar; the crystals are very 
distinct, of various sizes, but rather large than ®all ; they are very 
frequently marl^ed parallel to one of the primit^e planes, viz. that 
which is the least easy to obtain by cleavage. Several of the forma 
greatly resemble some of the varieties of felspar, oeing composed of 
the same number of planes disposed in the same manner, and it is only 
by using the goniometer that the difference can be perceived. Not- 
withstanding this great analogy, Mr. Levy believes that the forms of 
the two substances are incompatible. He considers the primitive of 
felspar to be an oblique rhombic prism, and not a doubly oblique 
prism, as it had been supposed by Hauy, and he takes for the primitive 
of cleavelandite a doubly oblique prism. The crystals of cleavelandite 
are generally white, sometimes yellowish and reddish ; they are trans- 
parent, sometimes translucent and opaque, and have a certain bril- 
liancy which does not belong to felspar. Both i^ubstances are often 
found upon the same specimen, and sometimes both in large and well 
defined crystals. The localities of cleavelfindite are very numerous, 
and this substance seems likely to become one of the most important 
both in mineralogy and geology. All the rocks of which felspar is 
considered as a component part, must be re-examined to separate those 
which really contain felspar, from those which contain cleavelandite* 
The localities derived from Mr. Turner’s collection are the following : 
Daupliiny, St. Gothard, Tyrol, Piedmont, Baveno, EIl^, Vesuvius, 
Saxony, Sweden, Norw^ay, Siberia, Greenland, United States, ajd Rio 
di Janiero.* 

The finest crystals come from the Tyrol and from St. Gothard* The 
largest from Siberia, where they are met ^pon the same specimen with 
large crystals of reddish felspar, and smoky quartz. The most trans- 
parent come from Dauphiny, w'here they are met in small transparent,* 
brilliant, macled crystals, with chlorite, quartz, and occasionally felspar 
ditetraedre. Specimens of this locality are very commonly met with 
in collections, and the crystals they contain were described by Hauy 
as felspar qiiadridccimal. At Baveno, it sometimes forms the guangue 
of the fine flesh-coloured crystals of felspar. Fropi Greenland there 
is a lamellar, chaioyanie variety which greatly resembles the moon 
stone. However, the moon stone from Ceylon does not belong to 
cleavelandite ; it gives easily two cleavages at right angles like felspflV, 
The other cleavages Mr, Levy could not obtain, and what is very 
remarkable, the direction of the laminae which give the beautiful cha- 
toyant reflection of light, corresponds to no cleavage of felspar, nor to 
any of the secondary planes observed in that substance. 

IV. Change of Musket Balls in Shrapnell Shells. 

Mr. Faraday states, that Mr, Marsh, of Woolwich, gave me some 
musket balls, which had been taken out of Shrapnell shells. The shells 
had laid in the bottom of ships, and probably bad sea wfiter among 
them. When the tjullets arfl put in, the aperture is merely closed by 
a common cork. These bullets were variously acted upon : somft were 
affected only superficially, others more deeply, and some were entirely 

* Mr. Levy proposes soon to publish more minutely the result of his observations; and 
the exact locditles of each specimen will be eiven. 
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changed. T^e substance produced is hard and britde, it splits on the ^ 
baU» and presents an appearance like some hard varieties of earUly 
; its colour is brov^n, becoming, when heated, red ; it fuses, 
Ob platinum foil, into a yellow flaky substance like litharge. Powdered 
and boiled in water|po muriatic acid or lead was found in solution. It 
dissolved iA nitric acid without leaving any residuum, and the solution 
gave very faint ind!cation$ only of muriatic acid. It is a protoxide of 
^d, perhaps formed, in some way, *by the galvanic action of the irou 
shell and the leaden ball, assisted, probably, by the sea water. It 
would be very interesting to know the state of the shells in which a 
change like this has taken place to any extent ; it might have been 
expected, that as long as any iron remained, the lead would have been 
preserved in the metallic state.” — (Institution Journal, for Oct. 1823.) 

V. Jetton of Gunpoxjoder on Lead, 

Mr. Faraday ssys, that Mr. Marsh gave me also some balls from 
cartridges about fifteen years old, and which had probably been in a 
damp magazine. They were covered with white warty excrescences 
rising much above the surface of the bullet, and which, when removed, 
were found to have stood in small pits formed beneath them. These 
excrescences consist of carbonate of lead, and readily dissolve with 
effervescence in weak nitric acid, leaving the bullet in the corroded 
state which their formation has produced. It is evident there must 
have been a mutual action among the elements of the gunpowder itself, 
at the sameHime that it acted* on the lead ; and it would have been 
interecting, had the opportunity occurred, to have examined what 
changes the powder had suffered.’ —(Ibid.) 

VL Purple Tint \)f Plate Glass qff'ccted hy Light, 

r 

It is well known,” says Mr. Faraday, that certain pieces of plate 
glass acquire, by degrees, a purple tinge, and ultimately become of a 
comparatively deep colour. The change is known to be gradual, but 
so rapid as easily to be observed in the course of two or tliree 
years. Much of the plate glass which was put a few years back into 
some of the housesijin Bridge-street, Blackfriars, though at first colour- 
less, has now acquired a violet or purple colour. Wishing to ascertain 
whether the sun's rays had any influence in producing this change, the 
fiKiowing experiment was made : — Three pieces of glass were selected, 
which were judged capable of exhibiting this change ; one of them was 
of a slight violet tint, the other two purple or pinkish, but the tint 
scarcely perceptible, except by looking at the edges. They were 
each broken into two pieces, three of the pieces were then wrapped up 
in paper, and set aside in a dark place, and the corresponding pieces 
were exposed to air and sunshine. This was done in January last, and 
the middle of^lWs month (September), tliey were examined. The 
pieces that were put away from light seemed to have undergone no 
change ; those that were exposed to the sunbeams had increased in 
colour considerably ; the two paler onesHhe mo.st^ and that to such a 
degree, that it would hardly have been supposed they had once formed 
part of the same pieces of glass as those which had been set aside. 
Thus it appears that the sun’s rays can exert chemical powers even on 
such a compact body and permanent compound as glass/'— »{Ibid.) 
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VII. Test of Platinum* 

Prof. Silliman recommends the hydriodic acid, as the best tefej; for 
platinum in solution. When dropped into a wealAsolution, it almost 
immediately produces a deep wine red, or redlish-brown colour, 
which by standing grows very intense. It resembles the effect of 
muriate of tin, but is more sensible* On remaining a day or two, dims 
of platinum were deposited. The hydriodic acid had been prepared, 
by putting phosphorus to about an equal bulk of iodine, placed under 
water in a glass tube, so that it remained mixed with acids of phospho- 
rus, and perhaps phosphorus itself. No other metallic solution gave 
similar results. — ( Silliman^s Journal, vi. 376.) 

VIII. Westhury Altitude and Azimuth Instrument, 

To most of our astronomical readers it is probably known, that on 
the return of the Westbury circle to London during the last winter, it 
w'as found in a state “ unfit for any nice astronomical purpose it has, 
however, under the superintcndance of Mr. Troughton, undergone a 
complete repair; to secure the telescope fronf flexure, its original object 
glass of inches aperture, and 43 inches focus, has been replaced by 
one of the like diameter, but whose focal length is 38 inches only; it 
separates many of the close double stars, shows distinctly the double 
ring and belts of Saturn, and was made by Mr. TuHy. The artist who 
has had the immediate management of the repairs is Mr. Simms, of 
Bowman’s-buildings, Aldersgate-strcct/ and we are glad to know that 
an instrument wliich has rendered such essential service to astronomical 
science is again fit for immediate use. We quote the inscription it 
now bears with pleasure. ‘‘ With this instrument, tile work of Edward 
Troughton, Mr. Pond substantiated the errftrs of the Greenwich mural 
quadrant; the observations were made at Westbury, and are recorded 
in the Philosophical Transactions. The instrument, having suffered 
from long exposure to the weather, was repaired and redivided for 
Mr. South, by William Simms, under the direction, and to the satisfao** 
tion, of its illustrious maker.”— Aug. 10, 1823. 

IX. Correctness of Greenwch Observations, ^ 

For some time past we have seen with regret the various attempts 
which have been made by certain closet astronomers to witlidraw th^f 
confidence of the public from observations made at the Royal Obser- 
vatory, and we have ‘waited with much anxiety for the period, when 
their accusations, and still more dangerous insinuations, should be 
repelled. That iiuye, we rejoice to say, is arrived ; a communication 
has, we understand, been received from Mr. Bessel, acknowledging 
that his Catalogue of Principal Stars requires a Correction for Instru- 
mental Flexure ; thereby admitting the superiority o£j||| Greenwich 
one. For this distinguished foreign astronomer wipllkertatn the 
highest respect; but, when his observations differed so seriously with 
those made at our own great iiational establishment, we hesitated not 
which to confide in ; find we are glad our confidence has not beenoyis- 
placed. To such as have most distinguished themselves by iheir patriotiQ 
endeavours to depreciate the labours of their countrymen, we would 
offer the following advice Use your pens less freely; your instru- 
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meats more frequently ; give us results from your observatories, rather 
tlian surmises from your closets ; and, should fresh discordances aris^ 
betiveen the observations made at home and abroad, you may, perhaps, 
in process of time^e called upon to settle the dispute. X. 


Article XV. 

NEW SCIENTIFIC BOOKS. 

PREPARING FOR PUBLICATION. 

* A Treatise on Organic Chemistry, containing the Analyses of Ani- 
mal and Vegetable Substances; founded on the Work of Prof, Graelin 
on the same subject. By Mr. Dunglison, Member of several Learned 
Societies, Foreign and Domestic, and one of the Editors of the “ Me- 
dical Repository." • 

Dr. Henderson’s History of Ancient and Modern Wines, in an ele- 
gant Quarto Volume, emfeellishcd with Vignettes, and other decorative 
Wood-cuts from the Antique. 

A Treatise on Navigation and Nautical Astronomy; adapted to 
Practice, and to the I^urposes of Elementary Instruction. By Mr. 
Riddle, Master of the Mathematical School, Royal Naval Asylum. 

Observations on the Functions of the Digestive Organs, especially 
those of tht Stomach and Liver. By Dr. Prout. 

Niival Battles from 1744^ to the Peace in 1814. Critically revised 
and illustrated. By Admiral Ekms. 

A Guide to Practical Farriery; containing Hints on the Diseases of 
Horses and Neat Cattio, with many valuable and original Recipes from 
the Practice of an eminent Veterinary Surgeon. By Mr. Pursglove, sen. 


Article XVI. 

« 

^ NEW PATENTS. 

«■ 

J. Hughes, Barking, Es.sex, slopseller, for certain means of secur- 
ing the bodies of the dead in coffins. — Sept. 11. 

H. C. Jennings, Devonshire-street, Marylebone, for an instrument 
to be affixed to the saddle-tree, by the application and use of which, 
inconvenience and distress to the horse may be avoided. — Sept. 11. 

J. Sprigg, sen. Birmingham, fender-maker, for a certain im- 
provement iothe manufacture of grates, ^fenders, and fire-iron rests. 
Sept. 11. 

T. Wickb^, Nottingham, lace-manufacturer, for his improved and 
prepared rice, rendered applicable for use in all cases in which starch is 
applied.— Sept. 11. , 

W. Hase, Saxtborpe, Norfolk, iron-founder, for his method of con- 
structing mills or machines chiefly applicable to prison discipline.— 
Sept. 11. 
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Article XVII. 

METEOROLOGICAL TABLE. 




Barometer.] 

Thermometer. 



Baniell's hyg. 
at noon. 

1823. 

Wind. 

Max. 

Min. 

Max. 

Min. 

JEvap. 

Rain. 

9th Mon. 



30-12 






Sept. 1 

s w 

30-32 

74 

50 

— » 



2 

s w 

30-16 

30-12 

75 

46 

— 



3 

w 

30-26 

30-16 

68 

54 * 

— 



4 

w 

30-26 

30-24 

77 

50 




3 

N W 

30*24 

30-22 

68 

48 

...» 



6 

N W 

30-28 

30-24 

f2 


*84 



7 

N E 

30*38 

30 28 

68 

35 




8 

N E 

30-38 

30-33 

68 

33 

— 



9 

N 

30-35 

30*33 

69 

.33 

— - 


V 

10 

N 

30-38 

30-33 

71 

41 

— 


» 

11 

E 

30*33 

30-26 

71 * 

40 




12 

E 

30-26 

30-02 

76 

51 




13 

S 

30-02 

29*92 

77 

51, 

W*75 



14 

S W 

29-92 

29-50 

76 

63. 


02 


13 

W 

299-1 

2950 

68 

48 

— 



l6 

s w 

30-02 

29-94 

71 

52 


— 


17 

S ’W 

30-42 

3002 

64 

36 

— 

07 


18 

N 

30-43 

30-40 

68 

34 




19 

N Wj 

30-40 

30-25 

71 

50 




20 

N W 

30-25 

30-02 

6l 

. 40 




21 

s w 

30-02 

29-46 

6o 

48 

•86 

19 


22 

N W 

30-07 

29-46 

68 

41 


11 


23 

N W 

30-07 

29-97 

58 

48 

— 

21 


24 

N W 

30«10 

29-97 

73 

52 

— 



23 

W 

30-10 

29-98 

6l 

54 

— 



-26 

w 

2998 

29-91 

66 

44 

— 



27 

N W 

30-01 

29 93 

66 

29 

— 



28 

N W 

30-11 

30-01 

62 

30 




29 

N 

30-11 

29-5.8 

64 

31 




30 

N 

29-58 

28-88 

55 

44 

•90 

iri- 

lidii 

« 



30*38 

28*88 

— . . -1 

77_ 

29 

3-35 

1 1-65 

• 


The observations in each line of the table apply to a period of twenty*fbu? hours, 
beginning at 9 A. M. on day indicated in the hist cdunuu A dash denotes that 
the result isinduded in the next toUowing observation* 
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REMARKS 


Month. — 1—14. ‘‘Fine. 15, A violent storm of hail and rair ccompanied 
hf vwy vivid lightning, and a few claps of thunder, between thr and four, a. m, 
U, Overcast. ,18. Fine. .19. Foggy morning. 20. Fine. 21, Bainy, 
J82. Showery. ^S3. Fine: night rainy. 24, 25, Cloudy. 26—29. Fine. 30. Very 
rainy day with strong wii>d: a vivid flash of lightnii.gj,^ |wilh a loud clap of thunder, 
between five and six, pim. : a second flash, with thundey abou^ an hour afterwards. 


KESULTS. 

‘ ^ Winds : N, 5 ; NE, 2 i E, ? ; S SW, 6 ; W, 3 ; NW, 9 . 


''' V ' ‘ ' '*1 

^ Barometer': Mean heigj^|l' ^ 

t For the inOr th. 30*075 inches. 

> ", 

^ For the lunar period ‘uluig the 27th, 30*109 

. For 13 days, ending the 5th (moon nortli) 30*170 

For 14 days, ending the 19th (moon south) ' 0*1 73 

Thermometer: Afean height 

* For the month 56*033® 

For the lunar period 67*172 

I'or days, the sun in Virgo 59*290 

Evaporation 3*35 in. 

Rain 1*65 

Y ' * ♦ 


Sira^fifrdp TenihMtmthj 21 , 1323 * 


R. HOTTA&D. 



ANNALS 


OF 

PHILOSOPHY. 


DECEMBER, 1823. 


Article I. 

llemarkft on different Gas TFor*A*.s‘, and the Substances from wldch 
Gas is mually prepared^ By Timothy Dewey, E^q. of Ifew 
York. ‘ ^ 

( fo the Editor ul the Annals of Philosophy.) 

[Mr, Dewey, during his mission to tbijiifpountiy, for the pur- 

I iose of acquiring information on tho^sulyect of gas ligbtiagK 
laving visited numerous establishments, 1 requested hin^ to 
vein me with answers to a few cjucjstions on particular points, 
and to somesof them^^e lu i replied in tlie annexed communi^a-* 
tion,- Edit,] 

DEAR siK. Xov.ti, ms. 

The note you addr^* »ed tc* mS on the 7th inSt. was duly 
received, and iJie following hasty sketch must be my reply, J 
have assisted in making experiments on coal and oil gas at 
Whitechapel-road, •and iliink it a duty to assist in correcting a 
prevailing error respecting the illuminatiag power of oil gas, on 
which must depetia its relative value compared with coal gas. 
You have given me an opportunity to do so, and I thank you 
for it* I was deputed by a highly respectal^e Company iu the 
city of New York to examine the gas works in this country, 
preparatory to constructing one for lighting that city,^ Tna 
time I have been able to bestow on the subject has b€ten mucli 
too $hort to allow me to acquire a minute practical acquail^l^ 
auce with the subject ,, in all its details. visited 

gas works in Great and several in idid have th^ 

satisfacti<m to state, that i have receive the mhat flattOiiig^ 
attentitm from the proprietors and managers of aU Ihe worib 1 
Niew? Ser^, vni-, vr. 3 
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have seen, and in many instances they vied with each other in 
their endeavours to be most useful to me. With such facilities' 
and assistance, I ought tolerably well to understand the outlines 
of the systems of g|s4ighting, I must rely on practice to perfect 
me in the minor and more complicated parts. The first work I 
examined was the< coal gas work at Liverpool, which is under 
the management of Mr. John King, a gentleman who has, by 
his activity, intelligence, and practical experience, overcome 
many formidable difticulties. Superior light is afforded at a 
cheap rate, and the stock is held in high estimation ; 1 have 
seen no work better conducted. The coal gas work at Dublin 
has had to contend with the prejudices of the day. At most 
coal gas w^orks the sale of the coke is one principal source of 
profit. In Dublin, sales of coke cannot be made to any extent, 
though it is offered at a very low price. This work is managed by 
Mr. John Brunton*, who is every way qualified for the station, 
and he explained every thing to me whicli he supposed useful. 
An oil gas work w^as Erecting when 1 was there, whicli has 
since gone into operation wifli flattering prospects of success. 
The high price of coals, and want of sale for the coke by the 
coal gas w^ork, will enable the oil gas to compete with the for- 
mer. A work was nearly completed at Belfast, which, in design 
and workenanship, surpasses any 1 have seen. Coals are 
obtakied from Newcastle at low'er prices than in Dublin. They 
commenced lighting the towm the 1st of September, and cannot 
fail to succeed. 

From Belfast 1 went to Glasgow. Here is a very extensive 
. work under the excellent management of Mr. James B. Ntnlson, 
engineer, assisted by many scientific gentleraeu of that city. 
This company supplies more than 40,000 single jet lights, and 
at a lower price than any work in the kingdom that I have 
visited. They have better coal, and furnish better coal gas than 
any I have seen, Their stock is as high as any in the country. 
I am greatly indebted to Messrs. J. B. Neilson, John Halt, 
Robert Hastie, and John Thompson, for giving me every assist- 
ance in forwarding the objects of my mission to this country. 
The purification of coal gas is (juite as well understood here as 
at any work I have seen, and as w ell practised. It is on the wet, 
or cream of lime system, and is very effectual, considering the 
quantity of sulphur the coal contains. Mr. Neilson has disco- 
vered a method of discharging the hydrosulphuret of ammonia, 
which is so destructive to iron and copper pipes ; but owing to 
the expense of the process, and the low price at which they 
furnish the ^s to customers, it has not been carried fully into 
effect.,^ Extensive additions are milking to this work, and the 
of that city are under many obligations to the 
. ji^iljrpany for the increased facilities afforded by this pure and 
^i^liant light to theif various processes. I went from Glasgow 
to Edinburgh, where there is an extensive gas work, and well 
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conducted. They furnish gas Tor about 8000 Ar^nd burners, 
and obtain a higher price than at Glasgow. I mited a small 
oil gas work at Leith which had been but a short time in opera- 
tion. I could jnot form a just estimate of its^robable success ; 
I think it mofe likely to succeed than coal gas in so small a 
place. The consumption must be limited for a long time. I 
think that neither coal nor oil gas can be profitable in small 
towns, unless they are exclusively manufacturing ones. From 
thence 1 went to itull, where one of the first large oil gas works 
was constructed. This is a small town without manufactures, 
and must principally rely on the merchants and shopkeepers for 
support. The consumption of gas is necessarily limited, and as 
yet the proprietors have not derived much profit from their 
investment. Oil is now much lower than for years past, and 
they are going on prosperously. A coal gas work could not 
succeed here. I examined the coal gas work at Leeds, which 
is under the particular care of Mr. A B. Charlesworth, an 
eminent merchant of that town, who took great pains to instruct 
me. Here 1 found some important improvements in the method 
of heating the retorts, the condensation of the gas, and mode of 
purification. Coal is obtained here at a lower price than any 
where else I have been. The gas is passed through dry lime, 
and most effectually purified. I ha^e yet to form an opinion of 
the best mode of purification. TJie dry lime, 1 think, is to be 
jireferred where there are no ready means of getting l id of the 
waste lime and water, which arc very o^lbii^ive, and where linio 
is cheap. Where lime is dear, and the iurnaces are constructed 
to evaporate the waste water, perhaps the cream of lime i« 
preferable. Tlie condenser is a straight main pipe, 12 inches 
diameter, and 72 feet long, laid on an inclined plane in a trunk, 
or canal, filled wuth water, and connected with the tar cistern, 
the gas is completely condensed in passing through this pipe. 
A small stream of water supplies thi« trunk, anef keeps the pipe 
cool. The gas costs less to make it per 1000 feet at this work 
than at any I have examined. Dr. Hawks worth principally^ 
manages the gas work at Slieffield, and it is well managed. The 
improved mode of condensing* is adopted iiere. Tlie work is 
profitable, and should be in all manufacturing towns where coal 
can be had reasonably, 'Coal gas must be held in high estimation 
at Liverpool, Glasgow^, Edinburgh, Leeds, Sheffield, Leicester, 
and in places where coal is equally cheap. I have examined many 
of the principal gas works in London. Here, wdicre coal isjlear, 
and the expeiices of making gas high, 1 think that had oil gas . 
been first introduced, with th§ present improved method of manu- 
facture, it wbuld have answered the general purposes better tUsm 
coal gas, and might be furnished at the same price for an e^ual 
quantity of light. But as it is, London is splendidly lighted, 
and 1 hear no complaints from customers ; and those who do 
not patronise these w rks should n^t complain. 

2 p 2 
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lii the course of my investigijktiott«> 1 found opinions mskchM^ 
variance on the subject of the illuminating powers of the two 
gases, and I could not form an opinion at all satisfactory* To 
put the matter at feat, I proposed to Messrs. Taylor and Marti- 
neau to find a siti|ation where the main pipes from coal gas and 
oil gas works run parallel to each*otl\er, and to bring the gases, 
as they were supplied to customers, into the same room, and 
burn them together. They found such a situation in the 
Whitechapel-road, and had therar brought together, and the 
burners supplied through two accurately adjusted meters, made 
by Mr. Crossley, and who with Dr. Arnot, Mr. Preuss, and 
yourself, were invited to assist us ; and Mr. Crossley kindly 
undertook to manage the meters that no mistake might occur, 
The coal gas w as supplied from the mains of the Imperial Gas 
Works, and the Oil Gas from that at Bow. We then proceeded 
to make the experiments on two separate evenings. 

The specific gravity of the tw^o gases was found to be, of coal 
gas 0*4069,* of oil gas 0*9395 ; and the average consumption per 
hour (being the mean of seven experiments, and wdiich varied 
but slightly from each other), coal gas 4*850 feet, oil gas P368 
feet. The flames were adjusted so as to give alight of equal in- 
tensity. le have seen more than 100 feet of gas obtained from a 
gallan of good clean whale 6il, and am confirmed in the opinion 
that about that average can be obtained, ficm an inspection of 
the books of four oil gas w^orks. Oil gas has been objected to on 
account of its price. Tlys must be owing to the opinion that one 
foot of oil gas docs not^contain as much illuminating matter as 
about three and a half feet of ordinary coal gas. But it does, 
r would not be satisfied till I had tried it, nor with one night's 
experiments. And was it not so, and suppose it to cost much 
more, which I do not admit where oil is cheap, and coals dear, 
I know no good reason that some people should not wear 
superfine j though the great Miass of the world are satisfied with 
fine; and they will use superfine o\\ gas, and pay for it, most cer- 
tainly, if they can obtain it as cheaply as coal gas. The 

* These results coincide^ery neatly with those obtained a few months since by XI. 
Faraday and myself, on comparing the specific gravity and illuminaUng powers of the 
two gases at Messrs, Hawes' and Co. soap work. I'he oil gas was manufactured on 
their premises, ai^d the coal gas was obtained from a neiglibouring establishment. 
Its lightness sufficiently proves that it was uncontaniinated by any accidental admixture. 
I shidi give at one view the results obtained at both places. 

At Messrs. Hawes’. 

*' Coal gas. Oil gas. 

Specific gravity 0.1201 0.9657 

Illuminating power 1. . S.567 

S 9 t^at cma cubic foot of oil gas is e^iual to rather more than, 3^ feet of coal gas.* 

At Whitediapel. 

Coal gas. Oil gas. 

Specific gravity 0,4069 0*9395 

liluminating power 1 . 3*541 

It Will be observed, that in the latter case, although both gases wm specifically lighter 
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coal gas works at Glasgow, liverpool, Sheffield, Lfeeds, Leices^ 
ter, lielfast, as well as London, and many other large commer'^ 
cial and manufacturing towns, as well as small ones, in Great 
Britain, will use coal gas, and some of themyil gas too, Undthe 
people will be^greatly benefited by them. 1 |ee no good reason 
that they should not both do extremely well, though some 
scientific, not practical men, may try to mal^e us believe, that 
one or the other is good for nothing. I see they are both good, 
and there is plenty of room for both in this great manufacturing 
country. 1 shall recommend ' to my employers to begin with 
oil gas, because it is the best ; and oil being cheap, and coals 
dear, it will be the cheapest, and wdll not cost nearly so much 
to begin with as coal gas, and we shall require fewer hands 
to carry it on. I can more easily manage it. When I can 
get coals as cheaply as they do at Sheffield, and some other 
places, I may make coal gas too. Beside^, I need not lay 
down pipes more than one-third as large as for coal gas, 
and tins is a great saving; so we shalhall save by it. You, ask 
mo to tell you how much oil gas costs, and how much profit may 
be made by it. I cannot tell you any thing about that till 1 
have erected works, and made some oil gas, and see how many 
people use it, and what they will pay for it. I have given you 
more opinions already than some may think correct, ff they 
desire to possess more information, I would advise them to 
travel as I nave done, and inquire of every one they can find to 
tell them ; and I am certain they will eventually acquire it. I 
think the gas-lighting system in its infancy even in this country; 
and to learn all about it, you must see /dl engaged in it. I have 
not seen half of them, but must go home and do the best I can.’ 

You desire me to state what quantity of gas can be obtained 
from difterent kinds of coal. This depends so much on the 
manner in which it is worked, that if 1 give an opinion some will 
say it is too high, and others too low* At Liverpool, I think, 
Mr. King says he finds it good economy to dbtaiu only about 
7000 cubic feet from a ton. He uses the Wigan Orral coal. 
At Glasgow, they obtain from their rich candle coal 12,000 fe<fl. 
This coal is called candle coal, because the people formerly 
(and now too for what I know), used it instead of candles. 
They Inake the best gas 1 have seen, always excepting that 
procured from the decomposition of oil, Mr. Peekston 
has given a very good table of the different kinds of coal 
in the kingdom, and the quantity of gas to be obtained from 
each ; and had he seen as much of ail gas as I have, I ttiink he 
would have given a better account of that than he has^ To give 
my opiniqii regarding retojts, I think those used by Mr. King, 
and invented by kirn, the best I have seen for a large ^,qrk. 
They are large, wide, and flat, shaped something like a D, 
turned half over to tlie left. They are made of rolled iron, and 
rivetted. Those at Glasgow are much smaUer, of cast-iron, and 
nearly of the same shape. IMlr^eorge Lowc^ manager of the 
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BrickJane ahd Dorset-street stations^ in London^ uses similar 
ones, and finds them answer better than the round ones. Tba 
former are both theoretically and practically the best. The coal is 
more ecjually and nmre speedily carbonized. The fire comes more 
readily m contact with every part. The thinner the coal is in 
the retorts the better. Perhaps you will say I have seen many 
more gas works than I have mentioned : true, and there are 
many who understand them better than I do. When 1 get 
home, and find I know enough to construct a work which shall 
answer our purposes, and the people like the gas, and use it, and 
pay as fairly for it, then I may send you another article, but not 
so long as this. 

At Paris, I examined their coal gas works, and one oil gas 
work. Here I met with the most frank and gratifying treat- 
ment from Messrs. Say, Thenard, and Darcier, who interested 
themselves to procure me admission to the gas w^orks ; the mana- 
gers of which showed me eveiy thing, and treated me equally 
well. Gas works in Paries will long have to contend against the 
best lamps and purest oil I have seen. Light is not used nearly 
so late in Paris, except in the coffee-houses, as in England, 
which is a great drawback on this kind of industry. The oil gas 
here is obtained from oleaginous seeds, principally from the 
colza and hempsecd ; the quantity great, but the illuminating 
power not q[uite half (as nearly as I could determine by a few 
experiYneiits), that from fish oiU It is not so offensive as coal 
or oil gas, I think this work will be profitable. One coal gas 
work may be profitable too. 1 understand that the largest is to 
be removed beyond the \yalls of the city. They have a gaso- 
meter which may contain 256,000 feet of gas, and a removal 
will destroy the concern. I believe many people are taught that 
such a large gasometer is dangerous. I do not think there is 
jiiuch fear of a gasometer’s exploding. Some trifling explosions 
may occur in edhfined places, but they will never injure any 
body. They :^re’ not half so dangerous as most mechanical 
employments, or a windmill, which no one is afraid of, 
d have not volunteered these opinions, or stated facts to serve 
any separate interest. Both systems can be successfully prose- 
cuted, and that to be preferred must depend on so many local and 
contingent circumstances, that every one must judge for himself. 
My business was to acquire correct information on this inte- 
resting subject to enable me to give my employers the means of 
judging which system would best answer our particular situa- 
tion ; and as they had given me power to act for them to a cer- 
tain extent, I have decided as above stated. 1 have been much 
longer absent than they expected ; apd I fear am not so well 
informed as they could wish, » 

I am happy to say that the statements made to me by Messrs. 
Taylor and Martineau,, respecting the consumption and illumi- 
nating power of oil gas, have been verified by the experiments 
they enabled me to make. W^re gas works now to be erected 
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to produce the s^me quantity of gas that is usedf I think that 
^nearly one-half the amount expended might be saved ; such has 
been the progress of improvement, and that principally in sim- 
plifying the works. \ 

1 am most respectfully, your obecSient servant, 

Timothy Demky. 


Article II. 

(iencrat Conclusions of an Jnanirn into lltc Era when Brass was 
used in Bnrpitses to which Iron is now applied. By the Tl('v. 
John Hodgson, Secretary of the Society of Antiquaries of 
Newcastle upon Tyne/* 

• 

(jCJfcral Conclusions respecting Iron. 

1. Meteoric stones, consisting principally of iron in a mallca- 

ole state, proliably led mankind to the discovery of iron from its 
ores. To tliis day large balls of iron stone found in certain parts 
of vSicily, are called thunderbolts, a name tliey have no doubt 
received from their similarity in substance and shape to the true 
ucrolite.f * 

2. The Egyptians, in the time ot Moses, were well acqi;iainted 
with the use of iron ; and all \lie agricultural and mechanical 
implements of the Hebrews, from that age downwards, were of 
that metal. In the time of David they had it in the greatest 
plenty, as appears from the account c/f the immense quantity of 
it, which hc^rovided for the temple, which his son built. 

3. The Greeks supposed that iron was first discovered by the 
burning of wood upon Mount Ida, 1438 years before Christ. In 
the time of Homer and Hesiod it was scarce a|^ valuable : but 
the account of the iron money of Lycurgus, mq the extracts I 
have given from Herodotus and <Tther authors, prove, that for 
more than 400 years before the Christian era, it was plentiful. 
The account derived from the Poliorcetica Commentaria^of 
Daimachus, and •contained under Lacedaemon in Stephanus, 
gives even the uses to which several kinds of iron were applied 
in edge tools.J 

Extracted from an elaborate memoir on Uie subject in the Archasologia iEliana, or 
Transactions of the Newcastle Antiquarian Society, Part I. 

+ Some remarks explanatory of this pass^e of Mr. Hodgson’s paper, will be found 
under the head “ Scientific Intelligence,” &c. in the present number of the Annals. 

j Different sorts of steel are produced amongst the Chalybes, in Sinope, Lydia, and 
Laconia. Tliat of Sinope and the Chalybians is used in smith’s and caroenter’s tools ; 
tiiat of Laconia in files, drills for ifon, stamps, and mason’s tools ; and the Lydian sort 
is manufactured into fills, sabres, razors, and knives.” (See Bochart’s Fhaleg^ p 208.) 
Daimachus, of Plat£ea, lived before the time of Strabo. Plutarch has copied a very in- 
teresting account of a meteor that threw down stones, from a treatise, which this author 
left concerning religion. He also wrote something respecting India. See Sdion and 
PuUicola compared ; the Life of Lysander, Ac. ^ 
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4. When (Ssesaf landed in Britain, all the nations of Europe 
enjoyed the advantages which arise from the use of steel ; atrt^ 
the Britons had iron works of their own. It is probable too that 
the Egyptians or Phoenicians had made mercantile voyages to 
their countiy, more than sixteen centuries before that time 
That it was Known^to the Phoenicians in the lime of Homer, his 
accounts of amber and tin are unquestionable evidence. And 
there can be no doubt, but that the Greeks and Romans fre- 
quented it'commonly ever after the destruction of Carthage, if 
not sooner : Pliny indeed says, this country was in his time, 

Clara Groecis nostrisque monumentis,'^ and he wrote before 
the Romans were extensively settled in the country.’^ And 
besides their knowledge of iron, and their long intercourse with 
foreign and civilized nations, their old established tin trade is a 
proof that they had been accustomed to work in mines for 
numerous ages; and there is no account that implements of 
bronze are more abundantly found in the old mines and rubbish 
heaps of the tin districts, than iu those parts of the country 
which are destitute of all sorts of mines. 

5. If xo\>^Yi(ri 5 signify welding of iron, then we have a 

E roof tliat malleable iron was in use at the time of Alyattes, 
ing of Lydia.f Perhaps the different sorts of iron which Pliny 
calls Stricture^ received their name from their being malleable, 
a siringendo acie/’ from hin'ding the edge, i. e. from having the 
property of wielding, quod iirxi in aliis metallis.''’ The sen- 
tence, mollior complexes (i. e. ferri) in nostro orbe,^^ probably 
alludes to the same property. But though two pieces of com- 
mon iron, or a piece of ii?on and steel, by using siliceous sand, 
unite at a white heat more readily than two pieces of steel ; yet 
very highly cemented steel may be readily and very perfectly 
welded by using finely powdered potter’s clay instead of sand : 
and the ancient^were acquainted with this process, as appears 
from Pliny, forlR describing the solders used for different sorts 
of metals he i^ays' “ argilla fe%To.” 

^ Conclusions respecting Bronze, Brass, 

1, Before the flood, TubaUCain (i. e. the; possessor of the 
earth), was an instructor of every artificer iu brass ^d iron.*' 

• Plautus, in A. I). 43, was the first of the Homans after Caesar, who came into Bri- 
tain as an invader, and Pliny died 35 years after that time. 

+ Alyattes, a king of Lydia, who died 568 years betbre Christ, made wi olffcring at 
Delphi of a silver cup, with a stand for it, made df iron welded together. It was as 
worthy of ^observation as any of the things at Delphi. It was the wtSt of Glaucus the 
who firet of all found out the method of welding iron.” (o-tivptti The 

joinings ai this stand were not made with clasps or rivets, but welding was the only fast- 
ening. In form it nearly resembles a tower rising 'ftom a brpader base into a narrow 
top. Jltfl sides are not wholly continuous, but consist of transverse sones of iron, lUre 
m in a ladder. Straight and ductile plates of iron diverge from the top of eadi 
bar to the extremity.” This stand was the only offering, made by the Lydim kings, 
which femained at Ddphi in the rime of Pausanias. (Rerod, CKo. ad. P«|». Phpc. 
c. xvi. sec. 1 ) 
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Does this passage, besides affording us a valuable notice in the 
hlsk)ry of the useful arts, lead us'to some knowledge in antedi- 
luvian geography. After the flood, Tubal and Mesech, sons of 
Japhet, settled on the borders of the Euxine S(|a : In Ezekiere 
lime, their descendants traded to Tyre in “ vessels of brass ; ” 
and by the Greeks were called Tibareni and Moschi. 

2. Secause Moses mentions metal mirrors sftid tin, I infer, 
that the Egyptians, before his time, were acquainted with the 
use of tin m hardening copper for edge-tools ; consequently, 
that their most ancient arms and mining tools were made of 
bronze, 

3, xaXxoj and gold among the Egyptians were first made use 
of at Thebes, in weapons for destroying wild beasts, and in agri- 
cultural implements.* * * § Ilyginus, indeed, expressly affirms that 
Cadmus, the builder of Thebes, discovered (cs at tliat place ;t 
and Pliny, that he found mines of gold on Mount Pangccus, and 
the method of smelting it.;}: We have seen that under the first 
kings of Egypt, gold mines were worked^ with tools of xaAxo;, 
oil account of the scarcity of iron. In the table of Isis, some 
of the sceptres or spears have heads which very much resemble 
our bronze Celts in shape.§ But bronze armour was entirehj 
out of use in Egypt in the time of Psamuiitichus, 670 years 
before Christ. 

4, Weapons of bronze w^ere parlhpm use in Patestifte, in the 
time of David, as I have shown ii\ the account of the armounr of 
Goliah, and of his descendant Ishbi-benob, In Greece, about 
the same age, they were general, as the extracts I have given 
out of Homer and Hesiod decidedly proye. Even the rasp with 
which the che^ was grated into the cup of wine which Westor 
gave to Patroflus, was of that metaL|j Seven centuries, before 
Christ, arms of bronze were worn by the Carians and loniana ; 
and when Herodotus wrote his history, the Massa^etse made 
their battle axes, and the heads of their spearaljana arrows of 
bronze ; but all sorts of weapons and tools of that metal, were 
looked upon as antiquities in the days of Agatharcides and Pau- 
sanias ; excepting in things which pertained to religious mat^ 
ters, in which bronze implements were employed in the heathen 
temples long after the Christian era, 

5. That the ancient inhabitants of Italy, in common with the 

* IMod, Sic. Re. Antiq. i. 2.— In the eexly history of Egy]pt, gold nfftears to have 
been applied to the most oomnion purposes. Many of thebr temples were almost 
wholly covered with it. A similar profusion of silver was Ihnnd among the Spaniards, 
when the riuenicians dm visited Tartessus; and a state of society very much resem- 
blit^ that of the Egyptians in the time of Isis and Ositit (i, e. about 1740 yeaAt bed^re 
Christ) pevailed in Mexico and Peru, when they were Urst diseosered, with respect to 
gold aikd i^ver, the use of btonxe tool^and weapons, the state of statuary, and especially 
in the use of hieroglyphic^ ^ 

t Fab. 247. 

t Lib, vii, 56, 

§ See Pignoritts' Mens. Is&acai Expositio, foh U, dtc, Ed, Venet 16(ML 

II n, xi. 639, 
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people ol Greece^ Egypt, &c. did, at some period of their his- 
tory, make their edge-tools oT bronze, is sufficiently plaii^ firan 
the use they made of them in religious matters, and from 
tlieir being frequently found in the ruins of their most ancient 
cities : but they were fallen into disuse in the iseign of Porsenna, 
500 years before Chrisl.* -And it is probable'that the nations 
oil the westernSide of Europe, long before the conmienceuient ^ 
of the Christian era, had begun to disu&c brass in arms, because 
we know that in the time of Cains Marius, the Ciinbrian cavalry 
wore steel cuirasses ; and that the people of Gaul, Spain, aini 
Britain, were acquainted with the art of manulacturing iron in 
CsBsar's time. 

6. The era in which edge-tools of bronze were in use in Bri- 
tain, cannot perhaps be ascertained with any degree of certainty. 
There can be no reason to suppose that iron was introduced 
here while bronze w as used in Greece : or that the Germans 
should be acquainted with it before the Britons. But when iron 
became plentiful amopgst the Greeks, as it uiuiuestionably was 
in the time of Lycurgus, 900 years before Christ, it would cer- 
tainly be cheaper amongst the l^lKcniciaus than either copper or 
tin: if, therefore, they traded to Britain at tliat time, it would 
be their interest to barter steel for tlie goods they came for; and 
that of the Britons to receive it for edge-tools, in preference to 
copper. • The disuse of brmrze tools, and the introduction of 
iron ones into this country,, was ]>robably gradual. But from 
the above reasons, I would conclude that bronze began to give 
way to iron here, nearly as soon as it did in Greece ; and, con- 
sequently, that all ihejlJelts, .«pear-heads, swords, tvc. found in 
our island, belong to an irra 500, or at least 404) years before the 
time of Christ, for iron then seems to have been' general among 
all the people along the shores of the Mediterranean Sea. 

7. The circumstance of implements similar to our Celts hav- 
ing been found in Herculaneum, merely jiroves that the scitc of 
that city w as^ance tenantgd by men ignorant of the use of iron ; 
and we know from Dionysius Halicaniasseiisis, that it was 

^founded about thirty years before the Trojan war. Also the 
various culinary and kitchen implements of bronze that abound 
in its ruins, prove nothing more than that the ancients had dis- 
covered that in warm climates copper or bronze is better adapted 


• Since this paper was written, I have found a reference to bronze weaponH in Pliny. 
{Spi^ng of the medicinal qualiticK of in>n, he says ; — Kstet rubigo ipsa in reanediis ; 
et sic Tdephum proditur sanasse .Achilles, sive id lerea, sive fe/rea cuspide fecit. Ita 
certe pingitur dicutiens cam gladio." lie doubted whether tliis healing rust was scraped 
olF B bfonze or an iron sword, because he knew that in die heroic age, bronze was in use 
in weapons. He could have had no difficulty in concluding tliat it was not of bronze, 
from any use to which that metal was applied ins&niis in his time ; for his own iiccounts 
of iron sufficiently refute such a notion ; and in the diaptlr from whicli this extract is 
taken, he says:— ‘‘ Medccina c ferro est et ali^ (juam sccandi,” from which it is plain 
that surgical instruments were made of it in his tunc.— JSat. Hist, xxxiv. 15, Hy^« 
lOK Paul. Arc. Ixv. 4. Ovid. Metam. xiii, 172. Trist. v. 2, 15, Remed. Am. 
47, Ac. 
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for such purposes than iron. I apprehend too^thatnothingmore can 
he inferred from the fact^ that both Celts and undoubted Roman 
antiquities have been met with at Ladbrook, in the middle of the 
town of Old Flint, than that the Britons ha4 occupied that 
situation either aa a fortress or a town before the Romans settled 
in it. 

8. That the Celts were not imported into Britsdn is plain, from 

moulds for casting them in, and pieces of crude bronze being 
found in places where, from the cinders that were with them, 
they ajipeared to have been cast. If the bronze of whicli they 
made them was imported, it is probable that the people who 
supplied them with it exchanged it for tin, one of the articles of 
which it was composed. But it cannot be supposed that a 
people, whose country abounded with copper, should be igno- 
rant of the art of working and smelting it, at a time when they 
were mining* and manufacturing tin, lead, and iron. The aes, 
which Caesar says* they imported, and the which 

Strabo mentions, were probably nothings more than vessels of 
copper or bronze, whicti foreign merchants bartered among 
them for hides and metals. 

9, It has been shov n that the sceptre or rod of Moses, and 
many of the utensils of the tabernacle of the Hebrews, were of 
brass ; but none of them of iron. The Greeks and Romans bor- 
rowed a great ]}art of their religious wiorship out of Egypt, where 
it is probable bronze, as the first, metal which assisted in <he 
arts of civilized life, was held in religious veneration ; and iron, 
as a more modem discovery, in religious abhorrence. We 
accordingly find in Hesiod, that iron w4s prohibited in certain 
religious rites ; '4^ Accennius, on the word ahenis in the 
following lines 4^01X1 the ./Eneid, 

“ Ftdeibus ct mcsR«* aU lunain q«a?runtur ahenis 
, Fubentes herbsp, nigri rum larte veneni,” 

says : Quia nefas id ferreis facere.” Does not this custom 

justify the supposition that the “ aur>i^falx,’’ with which Pliny 
says the Druids, at certain seasons, cut the misletoe, is an error 
for eerea falx ‘i '' and, consequently, that bronze implements* 
were antiquated in his time in all common uses in Britain, and 
only employed in the religious rites of the Druids t 

fO. liie extracts, I have given out of Homer and Aristotle, 
prove that the Phcenicians were in the habit of bartering their 
toys and baubles for valuable commodities in Greece and Spain ; 

1 W'ould, therefore, infer, that they exchanged trifles of that sort 
amongst the Britons for tin ; and, consequently, that thear^cles 
of jewelry, found in our most ancient tombs, are of Phcanician 
manufacture. 
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Article III. 

I 

A Method of fixing Particles oh the Happare. 

By James Smithson, Esq. FllS! 

(To the Editor of the 'Annak of Philosophy,) 

SIR, OcL 24, 1823. 

When the species of minerals are ascertained by their physi- 
cal qualities, they mostly undergo no injury, or but a very slight 
one ; as that attending the determination of their hardness, the 
colour of their powder, their taste, 8cc. This is certainly a 
material advantage, and would highly recommend this method, 
was it constantly adequate to its purpose. That it is not so, 
however, we haVe a proof in the great errors into w'hich have 
fallen those best skilled in it. Sir. Werner, its principal and 
most distinguished professor, was unable by its means to disco- 
ver the identity of the jargon and the hyacinth ; of the corundum 
and the sapphire ; of his apatite and his spargelstein ; and while 
he thus parted beings, as it were, from themselves, he forced 
others together W'hich had notliing in common. 

The chemical method justly boasts its certainty ; but it carries 
destruction with it, and otleu bestows the knowledge of an object 
only at the expense of its existence. The sole remedy w'hich 
can be opposed to this defect is to reduce the scale of operat- 
ing ; ana thus render the sacrifice which must be made as small 
as it is possible. * 

M. de Saussure's* ingenious contrivance for^<;ubjecting the 
most minute portions of matters to fire, by fixing them on a 
splinter of sappare, appeared to fulfil the conditions of this pro- 
blem, and to have accomplished all that could be desired. It 
has, how'cvei] been scarcely at all eniployed, owing to the exces- 
sive difficulty ill general of making the particles adhere ; and in 
^consequence the almost unpossessed degree of patience required 
for, and time consumed by, nearly in terminal jle failures. 

That such should be the case could not* but be a subject of 
much regret, for besides economy of matter, of time, of labour, 
and the great beauty of deriving knowledge from so diminutive a 
source, and attaining important results with such feeble agents ; 
reduction of volume became, in this instance, productive of 
increase of power, and thence, of aii extension of the series of 
qmaktics by which substances are characterised. 

slij^t alteration which 1 have made in M. de Saussure^s 
'has removed the objecuc*ii to To w^ater, saliva, 
^Il| Water, which he employed, the last of which is not sensibly 


Journal de Pliyto^ue, par Rosier, tome 45, 
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Bpjperior to the former, I have suhi^tituted a mixture oOwater and 
refractory clay. 

Small triangles, or slender strips, of baked clay may be used 
in lieu of sappare, which is not at all times to bft procured ; or a 
little of the moist clay may be taken up on the end of a piatina, 
or other wire, and the object to be tried touched with it. This 
way may be applied to pieces of the ordinary ske, and supersede 
the use of the piatina tongs. 

But a proceeding which I have only recently adopted jippears 
to deserve the preference. Almost the least quantity of clay 
and water is put on the vc/ i/ end of a piatina wire, filed flat there. 
With this, the particle of mineral lying on the table can be 
touched in any part chosen ; for a moment or two it is dry, and 
may be taken up, and put into the flame, without the clay 
exploding, as not unoften happens when more of it is used. 
Particles of the least visible minuteness may \\e thus submitted 
to trial with the utmost facility. The contact of the particle 
with the wire may, in general, be managed as to be 
extremely slight, as the slenderest point is sufficient to support 
it. However, when the utmost heat possible is desired, a frag- 
ment of a less conducting* matter may, if deemed necessary, be 
interposed. 

There may be cases in which the presence of the clay is objec- 
tionable. 1 conceived that some of the body itself to be tried, 
would, on these occasions, supply its place. Flint was the least 
promising of any in this respect. It was selected for the 
riment. With a paste of its powder jyid water, pieces of nint 
wi re successruUy cemented to flint, and some of this paste 
taken on thcy^cf of a wire, serv^ed, if not quite as w’ell as clav, 
yet very suffipiently. After several times igniting and quencli- 
mg in cold water, the reduction of very hard matters to subtile 
powder is attended with no difficulty. 

Earth of alum would perhaps be preferable to pipe-clay for 
making the triangles on strips, and^r agglutiftating objects to 
them. It would even have the advantage over sappare of being 
a simple substance, fcjomc from the Paris shops acquired only 
little solidity in the fire; but 1 afterwards learned that it had 
been obtained from alum by fii*e, 

♦Since I have been in possession of this means of so effec- 
tually confining the subjects of examination as to be able to 
continue during pleasure to act on them, I have directed but 
little attention to the fusibility of matters. Quartz, whose fusion 
has been called in question by M. Berzelius,* has seemed tq be 
quite refractory. On some few occasions when it has^prijyed 
otherwise, the phenomena have neither con'esponded with 
M. de Saussure’if account, nor been always the same, Vhich 


• Dc Temploi du Chalumeau, p. 108 . 
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certainly i^dmits of the fasiot\ being attributed to an accidental 
cause. 

But I have found with much surprise that flint can be melted 
without difhcultjr ; and even of a considerable bulk. Where the 
heat is most intense, a degree of frothing take^ place ; where it 
is less, there is a swelling of parts of the surface. The eflects 
were the same Svith French and English flint, with black and 
with horn-coloured. Does flint, like pitchstone, contain bitu- 
men, i^iich, at a certain heat, tends to tumefy it { This might 
explain the smell from its collision, and the oil which Neumann 
obtained by its distillation, and to wdiich no credit has been ever 
given. No doubt can, I conceive, be entertained of flint being 
a volcanic production. On this point I may speak again at a 
future opportunity. 

In using mere water, diamond, anthracite, plumbago, were 
particularly difficult of trial, as any adhesion they had contracted 
with the sappare was quickly destroyed by the combustion of 
their surface, while, a« the intention in their case is not to sub- 
ject to great heat, they may be s>o secured in the clay as at 
least very much to retard their escape. Here acting on very 
minute particles is essential, as when large pieces are employed, 
the effect is too slow to be perceptible. 

A pleasing way of demonstrating the combustion of plum- 
bago, and*of even exhibiting the iron in it, is to rub a little from 
the fi’etted point of a pencil on one of the clay plates mentioned 
in a former paper.* 

In trying diamond it \\as imagined that its glow continued an 
unusual time after reniw al from the fire. The present method 
afforded the means of making a coin[)arison/*^r'\ fragment of 
diamond, and another of quartz, cho.sen purposefy of rather a 
larger size, were fixed near each other in the clay ; and it was 
observed that the diamond was most luminous while under the 
action of the^ flame, and longer so after removal from it. Its 
being a very s\oW conductor of heat may occasion in part the 
latter quality. * 

« In the same w'ay the une^jual fusibility of tv^o substances may 
probably, on some occasions, be ascertained ; and serve, from 
deficiency of a better, as a means of distinction between them, 

I am, Sir, yours, ,1, Smithson. 


jtnnals for May. 
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Article IV. 

I 

On the Ratio of Expamioti of Gases. By Mr. Matthew Biggs. 

(To the Editor of the Annals of PldlosHyphy.) 

SIR, (53, Great ItunelMrcet, AToif. 3, 1823. 

Hav TNG had occasion lately to turn my attention to the ^nature 
of gaseous bodies generally, and particularly to their conduct 
under varying tom^ieraturc, I referred to the works of Dr. Henry 
and Mr. lirande lor information. We are told by both these 
gentlemen that all aeriform bodies possess the same mechanical 
properties ; that the rate of expansion and contraction under 
increased or dimini.shed temperature is common to all, and that, 
according to the e.xperiinents of IM. Gay-Luss*ac, which they 
consider as the most correct, the expansion on increase of tem- 
perature is of the volume for every degree of Fahrenheit's 
scale, between 32*^ and 212^. I then proceeded to the rules 
which are given for reducing any volume at any temperature to 
such other temperature as may be required, and 1 found them 
so defective that 1 doubt not 1 shall prove to you, that all calcu- 
lations made from the data there laid^lowm, must have produced 
erroneous results. ^ • 

After having informed us as above that the increase is of 
the volume for every degree of the thermometer, they proceed to 
say, that in order to reduce any given* volume at any known 
temperature to other that may be required, we must divide 
the whole volijffie by 480, multijily the quotient by the number 
of degrees between that at which the gas is, and that to which 
it is to be reduced, and then add this product to the volume, if 
the recluction be made from a lower to a higher temperature; 
subtractit if fromahigherto a lower niimber«now found will 
be the volume at the temperature required. Thus I have 100 
cubic inches of gas at 32° ; and my object is to ascertain what^ 
space they would occupy at 00°, 

100 -e- 480 = *208 ; *208 x 28 = o’824 ; 5-824+ 100= 105-824 
they will have become 105’824 C. 1, by an elevation of 28^^ ; but 
suppose the reverse to be the state of the inquiry, having 
1 05*824 C. I. at 60°, 1 wish to know their volume at 32°, 
105*824-^480= *220; *220^c 28 = 6*16 ; 105*824-6*16=99*664. 
'riiis cannot be correct, because we know that although 
bodies expand by the application of heat, they regdtin their 
forn^r dimensions ^vhen re3uced to their former temperature. 
If I nnd that 100 u. 1. of any gaseous body become 105*824 by 
an addition of 28° to their temperature, I know that by abstract- 
ing the 28° they are again reduced to 100 ; but not lower, as this 
mode of calculation would show. ^ 
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To put^^the error in another light; it is proved that 480 C. I. 
at 32^ become 508 if elevatfed to 60°. The volume I set oot 
with increases one. cubic iudb for every additional degree. Now 
suppose the temperature raised to 61°, the volume will then be 
50y C. h or it will have increased one inch ; but 1 is not the 
of 508 ; therefore gas does not increase of its volume for 
each degree, al^ any point of the scale, except 32°, as the works 
I have referred to inform us : 11)0 volumes at 50° do not become 
102*08 if raised to 60°, neither do 100 at 70° become reduced 
t© 97*^2 if lowered to 60°, as the examples there given seem to 
ahow. 

Taking the fact that 480 volumes at 32° increase one volume 
for every additional degree as a foundation, we may easily form 
a rule by which to ascertain what space any volume at aw tem- 
perature will occupy at any other temperature between 3^ and 

Add the number of degrees which the gas is above 32°, to 480 ; 
this %vill be the first number. 

Add the number of degrees which the required temperature 
is above 32°, to 480 for tlic second number. 

The volume on which the calculation is made will be the thirtl, 
and the fourth will be the volume required. 

For example, I have 100 C. I. of gas at 70°, and I wish to 
know what their volume would be at 60°, 

* 480 4- 38 =: J18 first number, 

480 + 28 = 508 second number ; 
then 518 ; 508 100 : 98-00*9 

orsupposethe 100 C. 1. to be at 50°, what wliHljiey be at 60° ? 

, 480 -f 18 498, 

480 -h 28 =: 508; 

^ then 498 ; 508 :: 100 : 102*008 

I will now gh e an extr^vme case, worked both ways, to show 
the great inaccuracy of the old method, and the correctness of 
cnine. . 

Raise%0 C. I. from 32° to 212°. 

100 ^ 480 *208333; *208333 x 180 = 37*4999 ; 37*4999 4- 

100 « 137*4999 

480 ; 600 : : 100 : 137*5, 

Reduce 137*5 C, I. from 212° to 32°. 

137*5r-n480 -286458 x 180 =: 51*5624; 137*5 51*5624 

- 85*9376 

6G0 ; 480 :: 137-5 : 10l». ^ 

Thas llife error, by the old rule, amoonte to more then 14 
ihehefi.' I am, Sir, yours, 8t«. 

- . « BlOOS. 
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Article V. 

• 

A Description some Insects which appear to exemplify Mr. 

William S. Macleni/^s Doctrine of Atfinily and Analogy. By 

the Rev. William Kirby, M A. FftS. and LS*** 

No objects are more interesting to the scientific naturalist 
than those which assume the external appearance of ofte tribe, 
while their more essential characters and their habits indicate 
that they belong to another. These objects a prima facie sur- 
vey would often induce us to refer to a very different set of 
beings from that to which a more intimate acquaintance with 
tlieir peculiar diagnostics and economy would lead us. And 
we shall find, the further we extend our researches, the traces 
of that plan of Creative Wisdom by which a syhibolical relation^ 
sbip^ if I may so call it, connects such of his creatures, as in 
other respects are placed in opposition to each otlier, as well as 
a natural affinity those that really approximate. Writers in 
every departiueat of natural history, when they have been 
endeavouring to thread the labyrinth of affinities, have been 
extremely puzzled by this remarkable circumstance. They were 
aware that those species which connect two proximsfte tribes, 
generally partake of the character^ of both ; but they vvere*not 
sufficiently aware of this resemblance between objects that are 
connected by little or no affinity. Hence it has happened not 
unfrequentjy, that objects have been reffrred not to the tribe to 
which they are re^ly related ^ but to thatVhich they resemble in 
some of their essential choiacters. 

Mr. W. S. Alucleay, in his acute and learned IIurcR Entomo^ 
logictCy has furniHlieii the naturalist with a clue which, if he^- 
fully ftllowed, will <Jnable him to guide himself through all the 
intricaclei^s with which the circumsf^nce here mentioned has 
perplexed his ))uth. This gentleman first stated with cleagr-^ 
ness and precision the distinctions, so often before coajfeunded,* 
between real affinity and those resemblances wdfich w merely 
analogical; and Infs proved satisfactorily, that there exifit 
between numerous objects in every department of nature striking 
coincidences as to external characters, winch do not indicate 
tliat they are related to each other, or should be placed together 
in a natural arrangement. 

In confirmation of the doctrine here alluded to, I have the 
lionour to present to the Liunean Society a description of three 
new genera of insects which appear to wear the face of a tribe 
to wdych they do noj belong/ ^ 

♦ From the lianeim TratiuftCtiims Air Fart I. 
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i ^ COLEOPTERA Pentamera. 

{Harpalidis.) 

Catascopus Kirby. 

Character EssentiaUs.-^Jjabium s, JJgula tri^artitum: lobo 
intermedio abbreviato ; lateralibus apice latioribus* Labrum 
emarginatum. 

Character Artificialis. — Labium tripartitum : lobo intermedio 
abbreviate. Labrum emarginatum ; lobis rotundatis. Palpi 
maxillares articulo secundo incrassato, Oculi magni, valde 
prominuli. Tibiae ajitiav intus medio emarginatse. 

Character Naturaiis. — Corpus subdepressum, oblongam, gla- 
brum, alatura. Caput norizontale, subtriangulare : coilo 
distincto. Labrum subquadratum, apice emarginatum : lobis 
rotundatis. Maudibulce subtriquetro-trigona^ apice forcipatm 
incurvip acutai, edentulae. Maiiila: lobo interiori incurvo ungui- 
formi acutissimo^ exteriori palpiformi biarticulato : articulis Ion- 
gitudine aequalibus. Palpi maxillares quadriarticulati : articulo 
primo niinutissimo ; secundo rcUquis longiori crassiori subar- 
cuato ; tertio secundo breviori subclavato : extiino teretiusculo. 
Labium tripartitum : lobis coadunatis ; lateralibus iongioribus 
dilatatis semicordatis planis : intermedia lateralibus dimidio 
breviori c6nvexo apice bisatigero. Palpi labiales triarticulati ? 
Meittum trilobum : lobo interqiedio brevissimo rotundato. An» 
tennm undecim-articulato subfiliforraes : articulo primo incras- 
sato ; proximis tribus subclavatis sequentibus tenuioribus ; 
reliquis oblongis comp^essis ; extimo acuto. Oculi laterales^ 
magni^ valde prominuli. Frons apud oculc^ii^longitudinaliter 
bistriatus. basics s. Clypeus transvevsus : apece segmento 
circuli dempto. 

Truncus. Thorax: quadra to-obcord a tus, postice constrictus : 
aiigulis prominentibus, in medio canaliculatus, apud aiigulos 
posticos foveatas, antice p. postice truncatus ; lateribus inargi- 
natis. Prostenium linedre, apud basin pedum anticorum de- 
fiexum^ ^ice rotundatum. Mesosternum brevissimura, apice 
emarginiSKuni. Metasiernum antice et postice rnucronatiiiu. 
Scutellum minutum, triangulare. Elytra apice oblique preemorso- 
truncata. Epipleura^ linearis, apud basin elytri dilatata. Tibiae 
calcaribus 2. 2. 2. antica:j intus ante medium emarginatm. Tarsi 
articulo penultimo integro. 

Abdomen in specimine nostro mutilntum. 

At first sight the little insect exhibiting these characters 
might bp mistaken for a species of Notiophilm of Duraferil, or at 
least be regarded as belonging to^ a cognate genus. Its large 
anct very prominent eyes, the shape in somf measure of its tho-- 


• See tlib term explained Linn. Tram. xii< 377. 
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rax, the striae of the disk of its elytra less impressed jvith puncta 
|h|ip those of the limb, as likewise its frontal furrows, give it no 
inconsiderable appearance of affinity to it. But a closer inspec- 
tion proves that this is merely an appearance^ and that in fact it 
belongs to a <|ifferent tribe connected with the Harpalidce* 
Notiophilus and its genuine affinities are distinguished by a par- 
ticular character indicating some difference ill their mode of 
taking or retaining their prey. The great majority of the Carabi 
of Linne are remarkable for a notch on the inner side ^of their 
anterior tibiae, armed at its upper angle by a spur, which appears 
to be of use to them for the above purpose. In t^e Harpalidie 
and many others this notch is nearly in the middle" of the tibia ; 
but in I^oiiapkilus and its affinities its situation is close to its 
apex. CatascojpuSf with respect to this part, falls into the former 
tribe. Again, in Notiophilus the labium consists only of a single 
lobe, or at least the lateral ones are mifch shorter than the 
central ; but in the llarpalidet they are as long or longer.* In 
Catascopus also they are veiy conspicuous, being twice the 
length of the central lobe. In Klaphrmy Notiophilus y Jjiethisusy 
the fore-breast (^autepectus)y or the part immediately under 
the thorax, is more or less covered with impressed puncta. In 
the Harpalidee and Catascopus it is quite free from them. In the 
former tribe likewise the legs, especially the thighs, are slenderer 
and less robust than in the latter, 'fhe head moreover in these 
is narrower behind, so as to forqi a distinct neck ; \vhere?ss in 
thosey if any thing, it is widest behind, and the neck is formed 
by the convexity of that part, and not bv any constriction of it. 
From all these circumstances, I think, is sufficiently evident, 
that the relation to the Harpalida: h that of a(/initi/, 

while that whijj^i it bears to the Ji/aphridWy insects wliich at first 
sight it most resembles, is merely that of analogy. But there is 
still another tribe of which it exhibits many characters, 1 mean 
tliose Xvhicli constitute M. Latreille’s first section of his Carabiciy 
which have the head and thorax niu<’]j^ narrower than tiie abdo- 
men, and truncated or very obtuse elyti^; for instance, Authiiiy 
Jirachinmy I^bicty &.c. ; and with these atone time ! felt inclined# 
to ai*range the genus 1 am considering ; but the diffeijijnt cha- 
racters of the I^biuAi convinced me that it ought rather to got' 
with the Harpalidm, Should any master in Entomology here- 
after undertake a new arrangement of Carabus L., be may per- 
haps bring tlie Harpalida and the above section nearer to each 
other; and in this case Catascopus would very well connect the 
two tribes. The exact place of the genus I have not been able 
satisfactorily to ascertain. Of all the known genera of the fiar- 
palidm it seems to approach nearest to Ptermtichus Bon., or 
Sphodrus Ciairv., pnncipally^on account of the shape of the 
thorax ; but there must be several intermediate links between 
them. 

* Clairville, £«!. Helott, u. t. x, si, xii, Ox, c. 

2 K ‘2 . 
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Ilanlwicjcii. 1 . C* Lonc.corp. lin* 4:}. 

Hnhitnt in India a D. Harcmicke lectuti f Ex Mas. D. 
sham. 

Corpm nitiduni nigrum, supra violaceo et viridi tinctiim. ia- 
brum infra apicem utrinque pimctis duobus impressis settgeris. 
Frons antice in medio canaliculaUim. Elytta sublacunosa 
striata: striis, pftecipiie Jateralibus, punctatis, Puncta insuper 
tria impressa inter striain a sutufa secundam et tertiam. Elyiri 
latent viridi-ajnea. 

The individual specimen here described being transfixed by 
the same peculiar pin which Major-General Hardvvicke used for 
all the small insects that he collected in India (many of which he 
gave to the late Mr. Marsham, at whose sale 1 purchased it), I 
think I am warranted in iny conjecture that this was one of them. 
I have therefore named it after this indefatigable colleclor and 
observer of insects, ‘^vho merits richly to be so distinguished. 
There are two dr three species apparently belonging to this 
^enns in the rich collection of insects brought by Dr. Horsfteld 
from Java. 

[Hcoh/tidre :^) 

PsKrnoMoRPMA, Kirby. 

CharacKcr Essentialis. — Labium apice trideniatum . Palpi 

ma3&il(ares breves cylindrici. 

Character Art ijicia Its. — I.ahitim apice trideutatnm : dentibus 
lequalibus, rotuudatis. Labrinn transversum, integrum, apice 
rotundatum. Palpi Ininates articuh> extimo inaximo, securi- 
formi. Palpi maxiliares maxilla baud lon^S^res, cylindrici. 
Antenna breves. Capxit transversum sessile, 

Character iSataralia . — Corpus depressum, oblonguni, alatuin. 
Caput transversum, subrhoinboidalo, lev iter inciinatum, thoracis 
sinu receptvpi, sessile. Labmm transversum, apice rotundatum. 
Mandilmla An‘cipata^ I)r^;s, Hubtri<ju<dro-trigome, apice eden- 
tuloa acuta?, basi iiilus i/?K)bum rotundatum dilatatse. Maxilla 
Jireves : lobo interiori incurvo uuguiformi aculissimo, intus setis 
ciliato; exteriori pfdj)iformi biarticulato lobo inte riori arctissime 
incumbenti. Palpi mujiillares maxilla vix longiores, incrassati, 
cylindrici, quadriarticulati ; articulis brevibus ; prime reliquis 
minori obconico, se(|uentibus duobus cylindricis tequalibus, 
extimo paulo longiori apice truncato. Labium minutum, ,bre- 
vissimurn, apice trideniatum vei subtrilobum : lobis rotuudatis ; 
intennedio setis duabus instructo. * Palpi iabialen securiformes 
triarKcuIati : articulo prime brevissiino ; secundo paulo majorl 
subtriangiilari ; extimo maximo fere trapeziformi. Mentum tri- 
lobum : lobis suba^qualibus, ucutis* Anter^^a capite longfiores, 
udcfecim-articulatje, fiJiformes: articulo primo incrassato arcuato; 
secundo sequeiitibus breviori apice incrassato ; reliquis longitu* 
dine fere sequalibus, oblongiuscuUs, extimo acuto. Ocali Tate* 
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minus promiuentesi subrotuudi. Nasus dectivil^ apice 
transversus. 

Truncus. Thorax traas versus, autice augustior, sinu lato pro 
receptione capitis excise ; lateribus rotundatis raarginatis ; 
margine explormto recurvo ; augulis anticis et posticis rotuoda- 
tis. Frusternwn et mesosiemam liaearia. Milasferffum antice 
et postice mucroiiaturu. Sc at eH ant triangulare. Elytra oblonga 
latere exteriori marginata : margine subrecurvo, apice obtusis- 
sima, vel oblique subtruncata : epipleura iineari apdd basin 
elytri dilatata. Pedes breves : femoribus magnis compressis ; 
tenuioribus; tibiis calcaribus 2* 2. 2.; anticis intus ante medium 
emarginatis ; tarsis subsetaceis ; articulo peiiultimo integro : un- 
guiculis biuis simplicibus. 

Abdomen depressuin : segmentis ventralibus sex ; tertio reli- 
quis longiori ; auali obtusissimo. 

Catoropws merely assumes the aspect of a section different 
from that to which it really belongs, while c\ory one sees at first 
sight that it is one of the Carabi of Linne ; but the insect I have 
now described, though it exhibits the characters, has not the 
aspect, of that tribe ; and even a practical entomologist, if he 
chanced to examine a specimen that had lost its antennae, might 
at first regard it as a Nuidala or Ips F., or as coming near that 
genus in the system. But wlieii ho came to study it^in detail, 
he would discover, to his surprise^ all the essential diagnostics of 
one of Latreille’s Eniomopliagi, as six palpi, and the trochanter 
forming a fulcrum to the posterior thigh ; and further, those 
that distiiiguisli the Carabici of that author, the same kind of 
labium, meutum^ and maxilla:, and particularly the remarkable 
notch in the iy^ide of ilie anterior tibia, before noticed, peculiar 
to them. Tlie characters that give if an air and general appear- 
ance unlike tlmse uf its tribe, are its sessile ^vide head received 
into the thorax, and its short autennee and legs. 

It is difficult to say to which of Latreille’s jscctions of his 
Carabici it bears the greatest aflinity^Njts depressed body, its 
elytra very obtuse at the tip or suGtruncate with an cpipleun^ 
dilated at the base, and its blunt anus, seem to indicate an 
approximation to Libia, Droviim, &c. and the labial palpi are 
not unlike those of one sex in Taras Clairv. (Cyminais Latr.) 
belonging to the same section ; but its sessile head brings it 
nearer to Scolj/las Fab. the labium of which is not very dissimi^ 
lar, and to the aquatic Entomophagi, Its thorax is shaped very 
much like that of Uydrojfhilus caraboides. Its maxillary palpi 
are unlike those of any other entomophagous genus yet known. 
Many links, however, remain to be discovered before? we can 
connect this rema^able an? puzzling genus with any one at 

• Wlmt has been accounted by Fabricius and others as an additional or inner inaxil« 
lary |Md|ius is, strictly speaking, the outer or upper lobe the maxilhe become palpi, 
form. In Sta^hifUnus, tliis lobe is also bieriiculate but not 
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f resent tcnoVn. In going ovefmost of the cabinets in Londcn^^ 
could discover nothing that came at all near this insect^ which 
1 purchased at the sale of the late Mr* Francillon’s collection. 
Froin the mode in which it is transfixed, and^the pin used, I 
suspect that it was taken by Mr. Abbott in Georgia. 

excrucians. 1*P. Long. corp. lin. 6. 

Habitat in Georgiai forsan aquaticis ? Ex Mus. D. Francillon. 
Corpm lawe, nitidum, subpilosum, rufum. Labrum antice 
punctis quatuor excavatis setigeris. Oculi in medio pilosi. 
Coleoptra seriatim subpunctata, picea : margine externo rufo. 

( M elolonth idee.) 

Mi MELA, Kirby. 

Character Esscntiblis, — Mandibutec dorso rotundatae, apicc 
compressae bidentatai : dente inferiori truncate. Antennm 
novem-articulativ . , 

Character Artijicialis. — iMhium urceolatum, emarginatum. 
apice sex-dentata?, nempe 3.2.1. Mandibular dorso 
rotundatae, apice compressae bidentate : dente inferiori truncato. 
J^brum brevissiraum, transversum, medio depresso-excava^ 
turn, vel emarginatum. Antennm novem-articulatai. Podex 
tectus. * 

Cfiaracter Katuralis, — Corpus ex oblongo obovatum, con- 
vexum, glabrum, alatum. Caput ex triangulari subrotundum, 
dcclive. Labrum transversum, brevissimum, medio depressum, 
utrinque antice barbatuA^, verticale. Mattdibulm basi subtrique- 
tro-trigonte, intus orbiculatoD transversim apice com- 

pressae incurva' bidentataj : dente superiori oRuso, inferiori 
truncato subemarginato, dorso rotundato. Maxillm validee 
mandibulaeformes, apice incurvse sex-dentatse, dentibus njempe 
3. 2. 1. ^alpi ?naxf Hares in nostris speciminibus desunt. 
Labium infra Uj)icem et^pud basin constrictura imde quasi 
urceolatum, apice em?<^natum. Palpi labiales triarticulati : 
mticulo primo miriutissirao, intermedio subarcuato crassiori ; 
extimo ovato acuto. Mentmn subquadratum. Antennm no- 
vem-articulatan : articulo primo magno apice incrassato, quasi 
dolabrifurmi ; secundo brevi subturbinato ; proximis tribus sub- 
cvlindricis; sexto brevissirao fere patera?formi ; tribus ultimis 
eiongatis pilosis, clavam elongatam linearilanceolatam formanti-^ 
bus. OcuH subhernisplnerici prominuli. Septum irregulare a 
naso per tertiam fere partem oculi traiiscurrit. Klasus s« clypeus 
transVe^sus, distinctus, antice rotundatus, marginatus : margine 
rqflexo. Rhinarium verticale, brevissimura.^ 

'^I^ncus. Thorax transversus s. longitudii|;ie latior, tenuissiine 

« I call the part often coDflpicuaus in this tribe, intervening; between tlie nsma and 
the labrum, Ithinarium, 
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marginatuB, antice angustior ; sinn magno ad recipiaidj^m caput 
‘ejfciso, postice obsolete trilobus : lobo intermedio rotuudato, 
supra ad latera puncto ordinario impressus. * Prosternum inter 
pedes anticos elevatimi, compressum, apice dilatatum, oblique 
iruncatum. Mesosternnm lineare, inter pedes interraedios lati- 
tans. Melasternum basi et apice mucronatum^ mucrone postico 
bitido. Saitcilum triangulare. Coleoplra oblonga, striata : 
striis dujdicatis, podicem, excepto summo vertice, obtegentia. 
Pedes robusti : femoribus posticis incrassatis ; tibiis anticis 
apice bidentatis: dente cxteriori longiori obtuso ; interiori brevi 
acute; calcaribus 1, 2- 2. posticis oi3tusis; tarsoruni unguiculis 
simplicibus iiiHexis. 

Abdomeji convexurn : segrnentis ventralil)us sex ; prime bre- 
vissirao ; ultimo depresso obtuso. 

The insect from which I have taken tl;ie characters of this 
genus 1 originally met with at a dealer’s ; and though it was 
transfixed with a needle, which seemed to indicate that it was 
from China ; yet as his insects were almost all of them Brazi- 
lian, and its general habit and aspect were that of a tropical 
American type, I concluded that it came from that country, and 
placed it in my cabinet along with my species of Areoda of 
Macleay. Afterwards, being shown by a young lady a collec- 
tion of undoubted Chinese insects, 1 found amoqgst them 
several specimens of MimcUiy one of which she kindly gavg me. 
Upon receiving this, on my refurn to Barham I set about a 
closer examination ; and upon dissection I found, though many 
of its external characters seemed borrowed from South American 
ty]3es, yet that those which were TOOst essential, it came 
nearest* to aiv -liSiatic one, a well known species of which w^as 
abundant in^hina ; and others have since been discovered in 
Java, and perhaps in Ceylon. I allude to Mr. W. S. Macleay’s 
genws Puvft/ora. 

The Brazil genus, of which Mimela assura^es the external 
appearance, is Areoda of the same learned author, who has 
observed with regard to Euvhlora^ En genus Asiaticum 
Areoda proximum ! But that which I am describing stifl 
more nearly resemWes it, wearing, as it were, its ve^ habit ; so 
much so, that at first sight it might almost be mistaken for a 
small specimen of Areoda J^eachii. The general colour of the 
animal ; the sculpture of the head, thorax and elytra ; its distinct 
nasus or clypeus ; its labium, labruni, maxillae and legs, are all 
very similar. But in Miukela^ as in Euchloray the mandibulae are 
concealed under the nasus ; whereas in Areoda they arg very 
visible, nor have they the dorsal process or tooth observable in 
the Jiutelida. In the two ^former, the antennae consist of nine 
joints, in the latt^ of ten. In t/iem the posterior lobe of the 
thorax is more obsolete than in this. In Areoda the last dorsal 


* UQra 146 , 
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Bwmen^ of the abdomen ia not covered by the elytra ; but in 
JbUme/a (a circumstanca in which it agrees with Pelidnota M^c- 
leay, another South American type), only the tip is uncovered. 
The latter^ Mitmla^ has an elevated prosternum, and a meta- 
sternum with a very short anterior inucro, so'iis to leave the 
mesosternum visjble ; whereas in the former, Areodu^ the proster- 
num is not visible without dissection, and the anterior macro of 
the metasternura is elongated so as entirely to cover and conceal 
the mesosterniim. The abdomen also in Areoda is covered 
underneath with an infinity of very minute punctula, which give 
it a silky appearance ; wdiereas in Alimela^ and likewise Pelid^ 
nota^ it is imvigated. 

Though Mimehi agrees in most of its essential characters with 
Enchioniy it differs sutHciently to forni at least a subgcuuH in a 
modern SYstein. lu^ the former the mandibulie have only two 
teeth at their apex; in the latter they have three. In this also 
tlie body is covered w ith innumerable impressed puncta of the 
same size ; w hereas in tK^ial the puncta are of tw^u sizes, the larger 
scattered, the smaller almost invit»il)le and quite covering Uie 
surface. In Euchiora the last dorsal segment of the abdomen 
and part of the last but one are uncovered, the very reverse of 
which, as we have seen, takes place in Mimtda^ Whether the 
inner cla^ of the four anterior legs is bifid at the apex in the 
latter as it is in the former 1 cannot say, these tarsi being muti- 
lated in my specimens. * 

1 shall here mention one ’^ery remarkable circumstance, no- 
ticed by no wTitcr that I have met w ith, which distinguishes the 
mandibula^> of the tribes? of Melolantha F., th^mgh less conspicu- 
ous in Meliilontha itself than iii the EuclorajjK^ri-diday Anuplog- 
nathuliSy Chalepus, 6 cc. The nndaty part, or that yhich appears 
destined to comminute the food, is an orbicular or subquadrate 
flat plate at the inner base of the mandibles, scored out into 
numerous a»lernale transverse ridges and furrows. When the 
mandibles are open, tlie^od, after it lias been divided by their 
apex, must pass between these plates, which, supposing that tlie 
Hdges of one mandible are received by the fiirrow^s of the other, 
as 18 most probably the case, must have vas«t force in comminut- 
ing the food, not so much by the friction of the plates, since 
that could scarcely lake place in consequence of the above 
structure, but from their pressure and the action of the abarp 
ridges. The mandibula indeed is particularly fitted for this 
double office, the upper part being thin and adapted to eutiing, 
and base vastly tliick and strong, as if its office was great 
pressure. At the base of the mandible in the genus before us, 
but not in all, there are other shoct furrows forming an acute 
angfoirith the transverse ones, and openingVnto the gullef. In 
the JD^astida* Maelesw, the niolary space is visible, but is 
smaller, and has fewer furrows. In Dynastes Entma it hw only 
two obtuse ridges, and furrows^ and appears evidently 
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calcukted to mastioate, but more groaslv, % hafdur Abstancc 
* th^n what is submitted to the action of tne mandibles^ Melo^ 
ioHlha F. In a specimen of Areoda I foun^ adhering to this 
molary plate, a substance resembling the pollen of flowers, 
wliich may heiice be conjectured to be the food of that genus.* 

from this account it seems I think eviden^ that a modtfica** 
tion of the three kinds of teeth of vertebrate Animals is to W 
found in these tribes as well as the OrtfMptera, in which Mar- 
celle de Serres detected them ; for w^e find the inciscuees at the 
apex of the mandible, the molares at its base, and the lanicirii at 
the apex of the maxillse ; though with respect to these laat, 1 
believe their primary use in very many insects is to hold the food 
for the action of the inandibulaB. 

Mimela Chinensis. 

Long. corp. lin. 9. Habitat in China. Ex Mus. D*** 
Crane. 

Corpus glaberriinum, lutco^virens, colore sub luce mutabili, 
subtus citpreo tinctum. Caput supra anticc punctis confluenti- 
bus rugnlosuin, postice punctis sparsis conspersuni, interque 
puncta creberrima niinutissima, vix sine lente forti conspicua, 
subtus fulvum. Antcntue fulvae. Thorax punctis sparsis punc- 
tuUs minutissimis interjacentibus nt in capite. Elytra subru^ 
gosa, puncto-stiiata : striis interme*diis per paria ordinatis, inter- 
stitiis puncialis et punctulatisshnis ut in thorace, &c. apice 
gibba. 

The insect I shall now describe is f)f a different order ; and 
though it does so strikingly assume the characters of another 
tribe or genm; , yet, as it appears to partake of those of both 
Agrion midHaesies^ exhibiting the general appearance and wings 
of the former, with some diagnostics of the latter, it seems not 
im|woperly introduced. 

Aott»oN Bkightw'elli. * 

Nigrum ; alia basi, in altero sexu '2^ice macula, sanguineis. 
Long. corp. unc. 2^* Expans, alar, unc. 2|.. Habitat Hn 
Brasilia. Ex, Mus. D. Brightwell. 

Corpus nigrum, sub sole splendorcobscure metallioo subuitena. 
Caput subpilosum. Truncus brunneo^niger, supra lineis tribua 
langitudinalibus, intenuedio elevate, nigris, sub alis primoribus 
strigia tribus obliquis, snperiori obsoletiori, pallidis,. Alte subr 
hyalinm, basi Imte sanguinem, posticis apice macula subrptunda 
ejusdpm coloris. Stiguui nigrum obloago-quadratum. Abdomn 
elongatum, tenue, transversim rugulosum, basi et apice subui<* 
crassatum. JFbrccjM anali% rectus : inferiori subiucurvo. 

/ 

« Eince thin paper wae written, I met acddcntally with s pessege in Cuvier*^ 
tomie Compnrte (ili, Si I — by which it appeate that he had observed in maadi- 
hie* of the larv« of the M^mani iieri Iwir *<»«, woe lor/oce molfliire pkm e!f 

htti Sw dm aot spFSi to have iliHM ^ 



426 Symbola^ Aurem [Dec. 

N. III quibuEdam specimiaibus macula rotunda sanguiuea 
alas primores item apice omat. An sexfis varjetas ? ' * ' 

tiomen dedi in ^norem D. Brightwell NarvicensiSf insectorum 
eollectoris indejessi^felicis; indagatoris acutij docti. 

Ibe upper anal forceps in the specimens of this insect that I 
have had an oppc^unity of examining were mutilated ; I cannot 
therefore be positive that it does not approach nearer to Lestes 
of Dr. Leach, the stigma of which its wings exhibit, than to 
Agrioii;*but as these last are not suddenly narrower at their 
base, as in the former genus, I have considered it as belonging 
to the latter. 


Article VI. 

Some Account of Maters St/mboia Aureec Memm Duodecim 

Nationum. By the Rev. J. J. Conybeare, MGS* 

iConcluded from p. 247.) 

Book V. Arabian School^ led by Avicenna. — Maier here 
arrives at ? period when the^ alchemical art did really flourish. 
Many of the writers whom he quotes were addicted to its study, 
and, in all probability, composted the works which pass under 
their names. One may fairly, however, except the first hero of 
this section, Mahomet, whom, after some questioning, he deter- 
mines to have been phNosophus per ignem, mjpn his favourite 
grounds, that the possession of those extensive pecuniary 
resources alw^ays necessary for leaders or monafehs, is best 
accounted for by the supposition that they had the secret. It 
had been w<?ll for mankind if Mahomet, and some othev of 
Maier’s alchttniqal warriors, had possessed no better means than 
the Hermetic Gold of attaining to that bad eminence for which we 
usually suspect them to 1/ave been indebted rather to the Martial 
IfteeL Of Avicenna nothing very remarkable is stated. He is 
followed by Geber, the obscurity of whose writings is acknow-- 
ledged ana defended at large, chiefly on the score of the enor- 
mities which would follow if the chrysopoetic art were plainly 
taught, and generally practised. It never seems to have 
occurred to Maier that if gold were thus multiplied it would 
become comparatively valueless. Artephius, the next associate 
of Avi<?enna, appears to have written on metaphysics and necro- 
mancy, ‘Maier, however, contends, that it had all an alchemical 
meaning. Next follows Rhazes, fi'Cm one of whose dict^ it 
should appear, that the alchemist’s secret lay iRh so much in the 
material with which he operated, as in tlieir respective quanti- 
ties* Quicunque ignorat pondera^ non laboret in nostrhlibm; 
nam philosophi nihil suarum rerum posuerunt, nec aliud occulta^ 
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^vfmni, nisi pondera.*^ A great number of Arabiau ^bijlbtopherB 
are mentioned, and a story quoted from the Aurora Resurgent^ 
of a Christian captive receiving from his Saracen master^ his 
freedom, and apportion of the stone* This was capable not only 
of transmuting metals, but of healing* Give the powder (says 

the adept) to a leper ; let him go to bed, and i^ovev himself with 
a counterpane, or siidary (suddrio\ and he shall be cured/’ If 
seems not improbable that some powerful mercurial, or rather 
antimonial remedy, was occasionally administered uhder this 
mysterious veil. Maier allows throughout this chapter that 
many soi^isant speculators in the art were no better than 
imposters. He professes to give some account of the points 
tn quibus omnes chemici convemuntJ* All metals they univer- 
sally believe to be generated beneath the earth from fumes 
(which are hot and dry), and vapours whiah are cold and moist* 
The rest of his argument seems to amount to this, that these four 
elements uniting in different proportions to form every known 
metallic substance, it is possible for Srt so to readjust those 
proportions as to convert the baser metals into the more perfect. 

Ask (he continues) whether iron be not converted into copper 
at Goslar and elsewhere,* iron into steel, and lead into mercury T 
Book VI. The German School, led by Albertus Magnus, the 
account of whose life contaiiis bjit little interestiig* Maier 
rejects the traditionary tales of gold found in a human scuU, and 
the vine with golden tendrils, and the golden-toothed Silesian 
boy. It is singular that he does not contrive to find allegories in 
them. Albert is followed by Bernhard, of Treves, whose Aerme- 
tic philosophy in manibus omniuhi et admiratioue,** and 
Basil Valenrine, whose works doctorum indociorumque manibus 
quotidie terantur,*^ The fame of the latter has survived that 
of the former.f 

Valentine is followed by Alanus de Insulis, better known to 
English antiquaries as the Expositor of the f^rophecies attri- 
buted to Merlin. A Liber Chemiae ” is quoted as his produc- 
tion, and great merit is ascribed to him for applying to the pur- 
poses of chemical digestion and evaporation the heat of a dung- 
mil. It seems to bave been an object with the artists to obtain 
a continued and equable heat, lower than that of the furnace, 
and not supported by any visible fire. R. Lullius for this pur- 

f >ose used a mixture of horse-dung and quicklime. Maier is 
oud in the praise of this philosophical bath, and even minute in 
his directions for the choice of its principal ingredient. He 
shortly after dwells much on the ignis pktlosophtcus, ipfhichis 

•,Th» iranmtwiatioH obtained blUef so late as m centttty after our author’^ day, c 
from the tdUer Le Pluche’s History of the Heavens, ved, it p. Tn.\ 

^ 8c« the article Antimony in most of the larger Chemical Systems. His •• Cumis 
Triumphalis Antxmonii,” and ‘‘ Last WUl and Testament,” were tnn^ted into En- 
gMtowaidaflMi«»d ofthe Hth eentory* 
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mt the ^anie witli common fire* It burns without fiame, aiid^ 
in $upmi* mmtibus deiite&cem nou extinguilurJ' Elsewhere* 
he states^^ that ^e philosophical gold^ like the philosophic* 
cal fire, is not the same with vulgai* gold ; the truest position, I 
ap^ehend, in the whole course of his work. Thhtwo Hollandi, 
Pontanus, andpthers, succeed, the merits of each kero being 
illustrated, as ustial, by some reference to a quotation from their 
principal works. In two secrets ascribed to Greverus, he pro» 
msses tp4ind the stone Pantaura, and the water of gold of Philo* 
stratus* The former he states to be capable of drawing other 
stones to itself, and to be re aul certe efi'ecla/^ the same with 
the eagle stone.^ Of the latter, he allirms that it can be held 
by a metallic vessel only, and that the more compact metals are 
the fittest for the purpose. Maier gives a long but lame defence 
of that singular quac^. Paracelsus, and a somewhat more enter-* 
taining account of the llosicrucians, who are formally invited to 
join the hermetic circle. Out -author writes with the air of one 
extremely anxious to beiieve all that was reported of this myste* 
rious fraternity, and, perhaps, to earn by his obsequiousness 
(like the Jew in Kenilworth) the honour of participating in their 
secrets. He addresses to them sundry very indifferent speci- ' 
mens of Latin verse. Amid the intentional obscurity and meta- 
physical rijirting of this chapter, it is difficult to find any tiling 
practical, or even intelligible. He mentions the increase of 
weigfit which some metals gaiif in the fire, as a matter altogether 
unaccountable ali(/uid miravuH contingii'^ 

Book V 11. The French tJii kool is led by Arnold de Villencuve, 
of whose character our author enters into a lo^ig^defence, rather 
declamatory than argumentative. The Kqiroaches of his enemies, 
however, seem (as tiiey are here represented) to mwe had no 
better foundation ; they turn chiefly on his having attacked the 
authority of the Papal See. His claims to rank high al^ an 
alchymist mJ&tJjo conceded, for his contemporaries esteemed 
him a conjurer. So fiir Maier. Arnold was, nowjever, in truth, 
for his a^e, no common liiun; and chemistry, as well as religion, 
yfm indeoted to his researches. He is said to have discovered 
the spirits of wine, and of luipentine.f Arnold is followed by 
Vincent of Beauvais, certainly one of the most laborious and 
generally informed writers of the Middle Ages. His Speculum 
Saturate (from which Maier quotes one short seateuce appa-* 
rently in favour of alchemy) is the largest and most interesting 

♦ Th^ wdl -known geede containing in iu hoUow s moveable nodule. Tf were 
the PanUfjra. it might be among the symbols of the coamological schoola, from whidi wt 
have aeen thit the alcheiniata ko larply borrowed. The genuine Pantaura is teays 
Maier) very acarce, but what, you will a«k, haa do with f/te work $ U not gt^ I 
ana ver,j^neratf)d in the liardcat atonea, ax in pyrites, cadmia, and lapia laauli ? ** 

f Amaud de Villeneuve in the Bietionnaire flixtorique' of L^Advocac, Ae. ; 
ficol* W. vol. iii, p* 36, and tlacii Tcatca Veriutis (sub nomine). Bergtnan 
mentions him as one. of the earliest writers who notice distilled vinoua 
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Encyclopaedia which I know of the philosophy and natural 
^histtory of that period. It seems to have been laid tftid{|b <M>ntrU 
bution pt etty largely^ if not altogether copied, in a work better 
known to our own black letter students, Bafiholoma^uu de pro* 
puetarilms return,^' I have now before me what a bibliographer 
would term a« venerable and perfect copy of Vincentes Ss. Ni 
(Cologne, 1494.) The sixth and seventh bo^ks contain much 
alchemical matter, chielly extr^fbted from Avicenna, and a work 
termed Alchemiste. From this latter, the passage quoted by 
Maier as VinceiiFs own is taken, and it occurs in the ^Ist chajH 
ter of the 6th book.^ 

Vocatur (says the alchemist of the great secret) JE/mr, et 
dicitur LapiSy mm Lapis. Lapis quialeritur; Non Lapis qsim 
fuuditur et currit in igne absque evaporatione sicut aurum. Nec 
e&i alia rescui proprietas ilia conveniat. Can he mean that th^e 
is but one substance which fulfils these two conditions of being 
leoigablcy and fusible without eraporaiion t Vincent himself is 
not, however, answerable for this bold assertion. He seems to 
have been here as elsewhere merely a transcriber and compiler 
of others. Nicolas Flamely well known for his chemical hiero- 
glyphics, follows ; and the catalogue is terminated by the notice 
of some authors living in MaieFs own day. One of these, Dio- 
nysius Zacharius, is vehemently defended against some nameless 
\vriter w ho had attacked him and ^|is Alchemy. Th^ defence is 
accompanied by a singular concession, that the ahhemi/it did 
not succeed once ni a thousand times ; and that there was, there- 
fore, but too much ground for the arguments by which the 
unskilful endeavoured to deter their friends from the pursuit of 
the art, and to d,*yvreciate its jmdessor^. 

The next character mentioned as an alchemist affords a sin- 
gular instance of Maiei’s blindness c»r deception. Fermfim, 
the physician, does not appear to have meddled with alchemy ; 
but' in a treatise de abditis rernm camisf he states that 
having read in Hippocrates esse a liquid divini (roSnov) in mor^ 
bi$)f he liad applied himself to its chscoveiy. Maier decides 
peremptorily, that the ** divini aliquhr^ must be the philoso- 
pheFs stone, and tlie diseases those of metals (as he afterwards 
terms lead aururn^leprosum). He abuse»i accordingly those who 
could not ]>enetrate, or who blamed, the obscurity of FerueFs 
work. He now proceeds to give a short statistical account c^f 
France (apparently from B. de la Vigenere), enlarging partic^i- 
lavly on the revenues of the Gallican church as a proof of the 
riches and piety of their early kings. The book ends, as usual, 
with a syllogistic contest. ' t 

Book Vlll. Contains the Italian Hcli^olf headed ^ the ccr- 
tait^ly better known to the^learned w orld as a theologian than tm 

i/ * • 

* Maier leto for it lo the lit book, where I c&imot at the moment fixid it 
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ddiemisty Thomas Aqumas. Maier, however, defends his claim 
to this £deH)n the credit of sem^ works circulated under jiiis^ 
name. They are probably forgeries, but a quotation from one* 
of them may ser^e to show how curiously the lovers of the 
schdastic philosophy were misled by reasoning on the Aristotelic 

3 aalities of the supposed elements, Inveni (cays the writer 
escribing the result of his operations) quendam lapidem rubeum 
olarissimom, diapnanum et luciduni, et in eo conspext omnes 
formas elementorum, et etiam eorum contrarietates in ilia materia 
laptdis: dSx rubedine enim respexi forraam ignis, ex diapha- 
nitate formani aeris et ex luciclitate formam Maier, 

under this head, speaks more openly than usual of antimony 
(teimm nigram oculosam, Antim. Hispanicum, Slimmi Itah* 
cum) as the chief ingredient prescribed by T. Aquinas and 
others for the production of the wonderful stone. From anti- 
mony one philosophei;, he tells us, had produced mercury^ iead, 
copper^ iroiif silver $ goldy and heparJ^ Others (who seem to have 
been somewhat more honest in their professions), Hegu/uSy whitey 
yellow and red JtowerSyUnly glass, and salt. It is needless to 
point out to your chemical readers the probability of the latter 
assertion, or the modern synonymes ol‘ the substances thus 
obtained. He proceeds to enumerate the various places where 
antimony has been found ; but lest he should make his trea- 
sure too common, quickly relapses into the alchemist; Which, 
you w}ll ashy of these antimonies are we to choose? I answer, the 
philosophic ah** All varieties axfe not equally good for the work; 
and if any one fail, it is because he has chosen a w rong one, or 
having (as Aquinas rightiy advises) worked with the Spanish, 
has not understood its pitjparation e vulgar^^mmpe faciendum 
est physicQvn ,)** 

Among the followeis of Aquinas, are enumerate the poets 
J. A. Augurellus and M. Palingenius. Their alchemical strains, 
if wemayjudee from the specimens adduced by Maier, are ter- 
tainiy far mo^ cjassical and attractive than those of our omi 
ancestors, for the preservation of which we are indebted to the 
ill-placed zeal and industry of Ahhinole. Maier states that 
Afigurellus gives wise and cautious directions for the behaviour 
and carriage which the ^dept should observe ^ in order to avoid 
the suspicion of being an alchemist, a suspicion which might 
involve him in many difliculties with tne malevolent and 
unworthy.” 

Some statistical infonnation is added ; and the arguments 
which follow descend more to particulars than is usual with our 

# 

* It is not ibpossible that a practiaed dietfiist evan of thoae eady dayt ttiay, in 
racing on Urge quantities of an impure grey antimoSial ore, have found traces at liM 
of leM, qppper, iron, silver, and tbe sulphur at least of his hepar. The metallic wti* 
monjr '(mstM. at a very low heat) tnl^t itself be one variety of the philoai^hkal 
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author. He infers the possiMity of fixing mercury itUo gold 
from the certainty of its being fixable, fumo .sul^uris ex 
plumbo,” or “ fumo plumbi crudi," (does he mean of^;alena?) 
and ag^in from the known Jact, that gold fa^ the action of a 
certain water may be resolved into a red tincture, or colouring 
matter and matcury. He evidently lays much stress on the 
extraction of this colouring principle. . , 

Book IX. which is meagre, and of little interest, professes to 
give an account of the Spanish School. .This is led by Ray- 
mund Lully, concerning whom our author appears firmly to 
believe that he coined Rose nobles of alchemical gold for our 
Edward 111. and prolonged his own life by the mixir till the 
age of 140 years. He relates also the tale of Lully’s making 
seven statues of the philosophical gold and silver for the church 
of Catalonia, which he who prefers fiction clothed in metre may 
see in Norton’s Ordinall.* Lully was doubtless a man of various 
information for his day, and a most voluminous writer. He 
stood high in tlie estimation of our English alchemists. Sir E. 
Kelly, who denounces most of his brother adepts in a tone of 
true magisterp,-\ says of himself, 

though 1 write not half so swetc as Tully, 

Yet shall you find I trace the steps of Lully.” 

No other Spanish philosopher is mentioned at any length. The 
chapter is eked out with some instsmces of Spanish clruelty, one 
resembling the story commonly told of Kirk. The argurdenta- 
tions which as usual close the book are even duller than usual ; 
I hasten, therefore, to 

Book X. which^tfeats of the English School^ and may be of 
some interest to Antiquarian, if not to chemical inquirers. Roger 
Bacon, as imight be expected, is their leader. Maier is chiefly 
engaged in proving him to have been no conjurer, and to have 
haa.no connexion with Friar Bungay and the brazen head. 

Haec (says he) fabulosa et fictitia sunt, quamvis in publicis 
comjcdiis populo ihi {in -d;/g/n/) proponantur^r "The seven years' 
labour feigned to have been spent ofl\this head must have been 
given to the search of the stotie, which is further proved by the 
existence of some^ alchemical tracts and letters passing under 
Bacon's name, one of which contains a valuable chemical axioiQf 
applicable, according to Maier, to many other w^orks besides 

* Aihinole'f Theatrum Chymicum, p. 61. 

f All you that faine philosophers would be, 

Ajid mght and day in kitchen broyle. 

Wasting me chipps of anc^nt Hcrnhet* \rtc^ 

< Weening to turne thenft to a {Mcetipusoyle t 
The more you tpotke^ the piore you last 
To you I say how leam’d so e*er you be, < 

Goe b(tr&e your books, and come and leanie of ine. 

(Aihmcde, T. C* B. p. 
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Bacon’s. Ctm diof veritatem, mendacium puia ; cum mmda- 
dum, vMtatgm.’* ^ To Bacon succeed Garlttndfit '(so nan^d, 
from the title of his work), who flourished about the end of tjie' 
lldi century^ and^made his countrymen abquainted with much 
of Arabian science^ which he had lesumed ourine his residence 
" in S^n. DMin4* Ricardus Angius (qumre if we same with 
the fochard Car^qnter of Ashmole), from whom several extracts 
are given chiefly to show that the sulphur phUosophonm is not 
common brimstone. Ripley, i- of whose knowledge he speaks 
higMy ; the extracts given relate chiefly to the variety of men- 
struii requisite for the adept ; but even here there is ambiguity ; 
for 'Lully, he tells us, held tlmt there were two only “ unum 
i>g$olvem, aUerum resolveudum:” while others held three. One 
of Ripley’s axioms (if I do not misunderstand it) bespeaks con- 
siderable practical knowledge of chemical compounds. " Omnis 
spiritus figitur cum qalcibus sui generis or, as it would be 
expressed in the ‘language of the present day, “ Every acid 
forms permanent compounds with certain l;>a8es for which it has 
a strong affinity.” Ripley is followed by NoHojt, whose Ordinall, 
Maier proposed to translate tihd publish. From this work 
(which may be seen in Ashmole ’s Theatrum Ch.) he extracts 
some curious narratives as to the folly of some pretenders to 
art, and the hard treatment of its real professors. He corrobo- 
rates Nortqp’s assertion as tq'the number and proficiency of the 
philosophers residing in London towards the end of the 15th 
century by the authority of an Englishman named Knight, who 
assured him .(Maier) that there %vas still extant in the fibrarj' of 
Westminster Abbey, a manuscript account of the suras paid to 
the kingbv these arlisfs.* Cremvr (abbot ofAiJcatniinster), Ed- 
ward Kelly, a .Scot named Willehius (Willoughby f) (whose 
projections had but lately astonished all Italy, l*’rance, and 
Germany), Giles de Vadis, Huns Scotus, and the wizard Michael 
Scot, make up the list <»f English adepts. He mention^ an 
anecdote of ali ej-monk which continus thebelief that alchemy 
was much studied in the conventual Establishments, and the 
knowledge of its secrets thought to be still possessed by many 
of\heir ancient inraate.s.;}; 

Maier subjoins to this account of English 'philosophers what 
he terms a Aenium or vah;dictory epistle of thanks for the 
hospitalities he had received in this country. It contains more, 
however, of complaint grounded on the low estimation iu which 
the English held all forei^ers, and the illiberal manner in 
which they derided and insulted them, especially in their stage 
plays. .These he describes as acted daily iu four or five different 

• Sec A*hmo3e, T, C. p. «57, ’ ^ ^ ^ 

i* Sce^lhmole, p. S74yiicc. \ 

J rbid,p. 466, 4SI. and cspedalljr the metrical nWntive at Chamoch, 

which a mmi characteiietic and ihtereiting picture of the dduaiona of ikt arL 



1823.] Syni^ld Aurm 4i33 

tbeatresi and as having a most Bemicious effect 
Personally he complains that they never^ mtroduce a Qerman 
character but as a stammering and barbarous drtiu^llfdj; and 
that they describe the Emperor as a petty ki^ 
his chief inve^ives are levelled a^nst Matthew uryio^X 
was censor or the Apothecaties* Company^ hut was oftener to 
be found in the tavern than the laboratory. QVvin^ among oUier 
obloquies^ had affirmed that the Saxon nobles were impoverished 
by their pursuit of alchemy. Maier of course ^treaj^ this as a 
TiUanous falsehood. |le proceeds to retort the charge of 
national drunkenness^ contending that the vice is more common, 
and its effects more publicly disgusting in !l^glandi» He next 
answers at some length to.pamden’s assertion, that the nobles 
of England were more dignified and independent tban ti^osc of 
Germany ; then defends the Lutheran church, and attacks wh|d; 
appear to him the incongruities of our refoicmed worship SM 
ecclesiastical customs. He objects especially to the touching 
for the king's evil^ and maintains that ^he alledged cures were 
the work partly of imagination, and partly of the alchemical 

f lower oj gold. He ends by reprobating a part of our crimiosd 
aw, and our pronunciation of the Latin, and even of our own 
language. Maier’s t^ccount of his visit to England is corrobo- 
rated by Ashmole. ‘‘ He came (says that eminent mercuriophi^- 
list) out of Germany to live in Engmnd purposely tha\ he might 
so understand our English tpngue as to translate NortonVOrdi- 
fiall into Latin verse, which most judiciously and learnedly be 
did ; yet (to our shame be it spoken) his entertainment was too 
coarse for so desejying a scholar." From the logical discussions 
wbicb, as usual,' close the b5ok, we learn tliat it was agreed, 
both by tluf advocates and adversaries of the science ; 1 . That 
nature did tramform the imperfect metah into (he perfect ^ taking 
forjhat operation more than a thousand years. 2. That all metals 
are composed of volatile particles (Fumi). 3. ITiat both parties 
admitted the htfiuence of the stars j the alchemist only contending 
that thw were never adverse to the inpcl^iugor using the tincture, 
Roger Bacon is made to affirm that each metal contains ks 
peculiar mercury ipixed with a corruptible sulphur^ which latter 
may be separated by the application of the Jiked, tinged^ and 
^mtraiing mercury, i. e. the tincture. ^J^old itself (he proceeds) 
is marctiiy entirely tieed from this^splpour, as may be concluded 
from it$ weight, splendour, and of^r accidents. The learned 
who have denied the existence or tlie philosopher's stone are 
briefly dismissed with'the* conclusiye argument, that whatso- 
ever they ntuy 'kuow of other arti, tfmy'icmw nothing of 

Boolu XLoxid Xll. relate to' the Hungm^ian and Sarmatiaa 
Schools ltd by ^chior Cibinensis, and an ^lonymous wpter.f 

DSettauMy.) 

fim Sme$, you. vi. 


2 ^ 
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In the aeiserted, that there are for pertain in Bohe^ 

mia somd nobles of Hun^rian origin who derive great richer 
from the practice of alchemy. The mine« of Chemnitz are 
mentioned, and a tolerably accurate account given of the various 
substances with which the gold of that district is naturally inter- 
mixed, and of the method of extracting it. Maier notices the 
care requisite in tfie roasting tho§e ores which contain zinc, if 
united to arsenic, or other volatile matters, lest a portion should 
be lostin^the operation. For his account of these matters, he is, 
1 suspect, chiefly indebted to Ercker and Agricola. His philo* 
Spphical rationale of the processes is sufficiently confused and 
incorrect. He subjoins some account of the revenues of the 
Turkish Empire, which he allows to result more from the art of 
using steel than that of making gold. The Sarmatian article is 
made up by an allegorical description of his travels (chiefly 
travels by the fireside; through the four quarters of the globe in 
search of his Phanix. His first reason for engaging in this 
pursuit appears to havq been the wish of ascertaining the re- 
puted medical virtues of the Plixir. He ends with a prayer, some 
indifferent Latin poetry, and two of the hymns ascribed to 
Hermes Trismegistus. 

The rank which Maier held in his own profession, the learn- 
ing which he unquestionably possessed, and the tenour of the 
religious dud moral sentiments which are occasionally inters 
spersed throughout his works, *forbid us, 1 think, to stigmatize 
him at once as a mere imposter, like the Cagliostros and l)ou- 
sterswivels of modern history or fiction. He makes no boast of 
his own alchemical quabficatioms, nor does^c (any where in 
this work) assert himself to have made gold, m seen it made by 
others. He firmly believed (1 think), that the causi^of alchemy 
was defensible both by sound argument and direct evidence ; 
and it would be unfair to censure him too severely for^not 
exacting, two centuries ago, the species of proof which we are 
accustomed to demand in matters of criticism and of natural 
philosophy. It is well j^iowu that hundreds both in his own 
day, and for the whole at least of the 17th centurj% participated 
in tlxe same delusion. That delusion doubtless arose out of the 
imperfect state of chemical knowledge, ancf was as doubtless 
occasionally fostered by the arts of interested pretenders ; but it 
is not difficult to perceive some at least of the causes which 
obtained for it the credence of persons destitute neither of talent 
nor good intentions. The powerful and singular eflccts of mer- 
curial and siutimonial medicines were well calculated to suggest 
or coutile/iance tlie possible existence of a Panacea. The 
altered characters which metals assume iu the state of alloys, 
and the obscure forms in which they exist naturally, as ofes, 
rendered their transmutation less incredible.^^The cause too 
which coiitributed largely to the deception may be collected 
from what has been more than once noticed in the presept 
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abstract. We have seen that all the alchemicd lyuthorities 
agree in the description of certain preliminary resultfias neces- 
sary to the completion of the great work, and as indisputable 
prognostics of success. The philosopher, therefore, believed 
himself to be in the way, if be had obtained the means of keep- 
ing up and moderating the heat of his furnaces, if he had effected 
a seeming fixation of mercury or its calces, or extracted a tine- 
ture, produced any thing, that is, solid or liquid, approaching to 
the deeppred or orange colour, supposed to be characteristic of 
gold. Vet more if he had procured a ponderous result of a 
rubyplike tinge, or even if the materials on which he operated 
underwent certain changes of colour in the process, did he flatter 
himself that he was uot far from the great desideratum. 

However these sigm of the work may have been in their day 
sutficient inducements to so unreasonable and unprofitable a 
w aste of time and means, your readers v#ill have no diflSicuUy jip 
understanding, that they might any, or all* of them, manifest 
themselves repeatedly in the complicated and lengthened ppera^ 
tions of the exi>erimentalist, without bringing him one hair’s 
breadth neiirer to the fabrication or possession of Goid» 

I am, dear Sir, very truly yours, 

J. J. CONXBEAHE. 


Article VIL 


'/HSfronof/iical ObservaHoiis, 1823 . 

^ By Col. Beaufoy, FRS. . 

liusheif Heath f near Stanmore. 
latitude 51® 37' 44*3" Kortli. liOiigitude West in time 1' ^*93'^ 


Oct 25. Emersion of Jupiter's third} ISh 31' 13" Mean Time Bmdwy, 

aatellite C IS ^2 34 Mean Time at Oreenwid). 

Nov. I. Immeraion of Jupiter’s tliird J IS SI £S Mean Time at ]hiabfl|r^ 

satellite. ( 13 32 49 Mean Time at Gwenwidi. 

Nov. 12. Immersion* of Jupiter’s lirst J 10 18 25 Mean Time at Buahey. 

^wtelUtc < 10 19 46 Mean Time at Greenwich. 


2f2 



436 


Prof. Cwnmingo'u ThermOti^gnetic Rotation. [Dec. 


Article VIIL 

On Thermomagmtic Rotation. By the Rev. J. Gumming, MA. 

Professor of Chemistry in. the University of Cambridge. 

(To the £ditor of the Annals of Philosophy.) 

MY DEAR SIR, Cambridge, JVor. 18, 182S. 

’ In the Annals of Philosophy for September, you did me the 
favour to insert a notice of two instruments for exhibiting the 
rotation of wires by thermoelectricity ; the magnet being applied 
externally in the one, and internally in the other. 

• The parallelogram of silver and platina to which the magnet 
was applied externally^ was attached to an agate cap, and the 
whole poised on the point of a long needle, in which case a 
counteipoise was obviously necessary, i have since found it 
more convenient to bench the parallelogram into the form of a 
semicircle, having the agate cap nearer to the wire than the 
centre of the circle. 

A lamp and magnet being placed opposite to each other are 
sufficient to produce rotation ; but the effect is improved by 
adding another magnet at 90° from the fir.st, having its poles in 
the contrarj? direction, and bSing connected with it by a bar of 
soft irftn placed beneath them*. With this arrangement, the 
rotation w'lll be from right to left, or from left to right, according 
to the position of the lanm, 

A B, platina ; B C F ]>A, silver ; E, 
agate cap. 

The second maghet is placed near F G, 
haviug its N end upwards. 

If ue lamp be applied beneath B, the 
rotation is in tlie direction B G A ; but if 
it be opposite to * F G, the rotation is 
A GB. The annexed figur^represents the 
apparatus, which, exclusive of the agate 
cap, weighs about four grains. 

jPS. If six parts of bismuth, and one 
of antimony in powder, mixed together, 
and inclosed in a glass tube, be touched 
by a hot wire connected with the galva- 
noscope, the deviation is first positive, 
and then negative, as I have before mentioned to be the case 
with the tdlpy of these metals melted together in the same pro- 
poriionst I am, dear ISir, very ttuly your^, 

iCCUMMlNtt.* 
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Article IX. • 

On *ihc Crystalline Forms of Artificial Salts. 

By H. J. Brookej Esq, 

(Continued from p. 375.) 

Sulphate of Zinc. • 

1am indebted to Mr. Teschemacher for some brilliant and 
remarkably perfect crystals of this salt, which may be cleaved 
arallel to tlie plane h of (he annexed figure, 
ut I have not observed distinct cleavages 
in any other direction. 

The primary form is a right rhombic priim. 

M on M' 91° 7' 

Mon/ 135 as-. 

.M on /« 134 27 

M on c 128 58 

« on/ 120 0 

A on c 119 23 

Sulphate ff Nickel. 

I received some time since from Mr. R. Phillips some crystals 
of this salt, which were right rhombic prisms ; and shortly after- 
wards Mr. Coope r su pplied me witli* others which were square 
prisms. On not. this difference df form, the first idea that 
suggested itself was, that there might be some difference in the 
proportion ©f water in the two salts, as both Mr. P. and Mr. C. 
were satisfied, from the manner of preparing them, that both must 
be” free from impurity. The surfaces of the square prisms 
obtained by Mr. Cooper not being so brilliant as might ‘be 
desired, he dissolved some of these crystals in distilled water, on 
the evaporation of which he was su'iprised to find it deposit 
rhombic prisms similar to those I had received from Mr.^ Phtltips, 
and without the* intermixture of a single square prism. On 
learning this fact, Mr. Phillips examined the solution from which 
his first crystals liad been ootained, and he found that it had 
since deposited together others of each of these forms, and the 
crystals of each were observed frequently to inclose smaller ones 
belonging to the other class. 

On these differences of form being discovered, Mj. Cooper, 
and Mr. Phillips analysed several quantities . of the crystals of 
each, and obtained neaBy corre^jonaing results, as will ap- 
pear from a P^er by Mr. Phillips immediately following this. 
Previously, However, to their analysis, Mr. Cooper reduced to 
minute fragments, and exposed to tne air for several days, each 
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of the quantities he was about to examine, and he fouhd that th§ 
rhombic prisms had lost one atom of water, while the square 
prisms experienced jio loss. As the square prisms formed in Mr. 
Phillips's solution were not deposited until that had been much 
reduced by evaporation, it appeared probable thdt an excess of 
acid might be necessary to their production. Mr. Cooper, 
therefore, dissolved some of the rhoniljic in dilute sulphu- 

ric acid, and from this solution square prisms were obtained. 
Thus it was ascertained that either the square or the rhombic 
prisms might be produced at pleasure, by (Tystallizing the salt 
from a solution in dilute sulphuric acid, or in water. 

It appears from the analyses of the tw'O sets of crystals, that 
between 1^- and 2 per cent, of the w ater of the rhombic prisms 
has been replaced by vsulpliuric acid in the square ones. Ihitas 
this difference does iiQt constitute any atomic disparity of com- 
position in the two dorms, w’e may probably ascribe their differ- 
ence to some cause analogous to that which has impressed on 
arragonite a crystalline f«rni distinct from that of common car- 
bonate of lime. 

Sulphate of Nichd in Rhombic Prisms, 

The form and measurements of this salt approach so very 
nearly to tlM)se oi sulphate of :;Juc, that I am inclined to doubt of 
there l^ingany real difference between them. If there be any, 
it will not exceed 2' or 3' in the inclination of M on M', which, 
in many of the crystals of this salt approaches nearer to 91® 1(V 
than to 91® 7'. ^may, •therefore, refer to the measurements 
given above for the angles of these crystSfS?^ But there is a 
difference in the cleavages of the two salts, for tips may bo 
cleaved easily parallel to its lateral primary planes, * ' 

Sulphate of Nickel in Square Prisms, 

This is tlie form* of the crystals of this salt alluded to by Dr. 
Wollaston in a paper whidi appeared in the Annals (f Phi loso* 
phy^ vol. il, P. 2Hf), but^'ithout any mea- 
surements. Tne crystals may be cleaved 
parallel to the planes P, M, and M', of the * 
accompanying figure, w hich are its primary 

P on M, or M' 90® 0' 

.il ....126 24 

na . t • * * 110 40 

r. ...J 117 37 

Mon M'. * ,90 0 • 

• V 

Sulphate of Nickel and Potash, 

This salt was first given to me by a friend as sulphate of nickel, 
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and I afterwards reoeired some good crys- 
*tals of it frpm Mr. Cooper, as a double salt. 

The primary form is an oblique rhombic 
prism. ' 

PoAM*,orM' 102° 15' 

1^ 011 r, or e' . 154 32 ^ 

Pont*' -116 17 

MonM 109 10 

M on A* 125 25 

Sulphate of Nickel and Zinc. 

Observing the similarity of the forms of one of the sulphates 
of nickel and of the sulphate of zinc, Mr, Phillips dissolved 
equivalent proportions of the two salts in watet, and obtained 
from the solution a new salt, having th^ same form and measure- 
ments as the crystals which had been* dissolved. I have 
attempted to cleave several crystals of this double salt, but 
without discovering any decided cteavage planes in any di- 
rection. 



Article X. 



ScLPHATf. ALiMckel has been'^eveiil times analysed; my 
intention, therefore, in subjecting this sdt to examinatioq was 
to aitea3|)t adiscovery of the causes to which thedifferent Cty«tal- 
line forms it presents are referable. The comjioBition of sulphate 
•of nickel is stated as follows by 

Or. Thonuon, M. Ber^^us. Mr. Bnade. 

Sulphuric acid .... 29-2 ...... 28*51 ...... 28*25 

Oxide of nickel. . • 24*8 . . . , 2G*,72 ..... . 26*50 

Water 46 0 44*77 45*(Jb 

100*0 100*00 99*75 

One hundred grains of the crystals of this salt, in the form of 
rhombic prisms, were dissolved in water, and ^composed by 
nitrate of barytes ; the sulphate of haiytes obtained, taking the 
mean of two experiments, weighed 83*08 grains, equivalent to 
28*16 of sulphuric acid. , • *" 

Of the same salt 100 grains .were decomposed liy* soda, and 
■ the precipitated oxide of nickel, %fter the requisite washing, was 
dried and^nit^d. It weighed 26*3 gtaias. -I repeated this 
experiment, and obtained rather more oxide, but I had afterwards 
reason to suppose that the sulphate of soda formed had not bean 
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thoroughly separated by washing. If we then consider the 
deficiency (Of ’’the weight as water of crystallization, the salt icf 
composed of 


Solphuric acid 28*16 

Oxide of nickel. 2%*30 

Water. 45*54 


100*00 

to be =s 37, the 

28*57 
26*43 
46*00 

100*00 

These proportions, it will be observed, do not differ much 
from those stated by M. Berzelius and Mr. Brande. 

One hundred grains of the square prisms of sulphate of nickel 
were treated as above described : the mean of the experiments 
gave 88*65 of sulphate of barytes, equivalent to 30 of sulphuric 
acid ; the oxide of nickel amounted to 26*2 grains. Thw salt, 
therefore, copsists of ^ 


^ Solphuric acid 30*0 

Oxide of nickel 26*2 

Water... 43*8 


^ . ’=*'^ 100*0 

The excess of sulphuric acid contained in the squasp prisms, 
amounting to less than 2 per cent, cannot, 1 think, ' be consi> 
dered as existing in a state of combination, but merely of 
mixture; and as such, we should not expect that it would 
influence the crystalline form of the salt. 

It will be proper to state, that the result of Mr. Cooper’s analy- 
sis a|preed very nearly with^y own, and that I confirmed the ac- 
curacy of his observations with respect to the different effects 
produced on these salts by exposure to the air ; the rhombic 
prisms lost one atom of water, while 100 grains of the square 
prisms suffered a diminution of only one-tenth of a gram in 
weight. 

Mr. Cooper informs me that he has analyzed the sulphate of 
nickel and potash, and finds that it is composed of 


Sulphuric acid 37*90 

Oxide of nickel. 17*54 

Potash -M. 20*48 

Water 24KW 


If we sdppose an atom of oxide of nickel 
composition of the salt will be : 

Sulphuric acid 

Oxide of nickel 

Water 


100*00 
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Article XI. , 

Substance of certain Papers on the Temperature of Mines, puh- 
lished in the Transactions of the Royal Geological Society of 
Cornwalh * * 

When reviewing the second volume of the Transactions of 
the Cornish Geological Society, Annals, N. S. v. 296, we men- 
tioned that a memoir would shortly appear in our journal, con- 
taining a full account of the facts detailed in four papers on the 
temperature of mines published in that volume. Various circum- 
stances have interfered to prevent the completion of the memoir, 
and as the period of its appearance is now uncertain, we puipose, 
in the present article, to give the subst&nce of three or the 
papers alluded to, that of the fourth, by Mr. Moyle, having 
already been detailed by its author in ^he Annak for January 
last, p. 43. 

1. The first paper (Trans. GSC. ii. 14 — 18) is by R. W. Fox, 
Escr. Member of the Society. 

My attention, he says, having been called to this subjectin 1815, 
1 instituted inouiries, and caused some experiments to be made in 
the mines of Huel Abraham, Dolcoath, Cookes Kitched,Tincroft, 
and in the United Mines. The information 1 have thus acquired 
I have endeavoured to communicate in the accompanying scale, 
which exhibits at one view, the results which have oeen obtained 
in each of those ♦ 

The temperature in Cookes Kitchen and Tincroft, it may be 
remarked, / as inferior to that in the other mines at correspond- 
ing depths ; owing, I presume, to the bottom levels of the two 
former having been for a considerable time filled with water, 
accumulated, without doubt, partly from above; by whidi 
means, the temperature, not only of the watef, but also of the 
air, in these mines, must have oeen affected. In the United 
Mines also, there was some water whin the observations wsre 
made ; but it remaned too short a time, I apprehend, materialljr 
to affect the general temperature of the mine. Dolcoath and 
Iluel Abraham were clear of water to the bottom ; and it will 
be observed that the temperature in the corresponding levels of 
these mines differed very little, and, with a few trifling excep- 
tions (which probably arose from local causes), the heat pro^es- 
sively increased, even to the greatest depths to which they have 
been hitherto explored. * ♦ 

From Mr. Fox’s engraved scale, m mentioned above, the taUe 
on the following page has been draWl^up, with a slight alteration 
in its arrangei/^nt to suit |hat mode of giving it signifies 
the temperature of the air, to that of the water. 
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11. The table which accompanies Mr. Fox's second pape^^ 
(Trans. GSC. ii« 19 — ‘28), contains a general view ofHhe heat 
observed in, or near, the metallic veins, in dil^rent mines. 

1 had made a secoiid table, he remarks, containing the results of 
several experiments on the temperature of cross levels, and shafts^ 
in some of the same mines, at a distance from any metallic veins ; 
but as its contents are too various, and extensive, to be com- 
prised in a printed sheet, I will merely mention a few of the 
particulars. ♦ 

In Dolcoath, at the depth of 130 fathoms, where the temper- 
ature of the earth in the vein was 63° ; its temperature in a cross 
level, at the distance of 60 fathoms from the vein, was 62°. 

In the United Mines, at the depth of 160 fathoms, the temper- 
ature of the earth in the vein, was 75°; but in a cross level, 
south of the vein, only 69°. 

In the same mines, the temperature of the water in the vein at 
140 fathoms deep, was (i7® ; and that of the earth, 9 fathoms 
north of the vein, was exactly the satne^^ 

III Tin^-tang, at 80 fathoms deep, the temperature of the 
earth in the vein was 64® ; and at the depth of 110 fathoms, it 
VI as 68°; whilst in a cross level, 90 fathoms deep, and 30 fathoms 
distant from the vein, it was 64°. 

In Huel S(iuire, at the depth of 110 fathoms, the l^mperature 
of the air near the vein was 72° ; Cut in a cross levd, at some 
distance, it was 69°. ^ ® 

Ju Treskerby, at 120 fathoms deep, the temperature of the air 
near the vein was 72° ; but at some distance, in a cross levels 
66 °. 

In Chacewater, the temperature of the earth in the vein at 100 
fathoms d#ep was 82° ; and that of the air at some distance 
nortJi of it, 79°. 

These instances, which are selected from a great number, the 
result of which is vqry similar, will suffice to show, that the tem- 
perature, at a distance from the metallic veins, and at the same 
depths, is, on an average, nearly three degrees below that of the 
veins, as given in the printed table. • 

In many of the^observations referred to in the tables, the bulb 
of the thermometer was buried in the veins, or rock, to the depth 
of at least six or eight inches, and was filled round with earth, 
8cc. so as to prevent the free admission of air. 

If we take the mean temperature of the surface of the earth in 
this latitude at 53°, as given in Prof. Mayer's Tables ; the mean 
of the accompanying table shows an increase of a little more than^ 
6° of Fahr. for every 60 fathoms, or 300 feet in depA.* As my 
sepond table gave a less Atio, perb^s we shall not mucih err, if 
we suppose aiyiugmentation of one degree of heat for every 10 
or 12 fathonwnn depth, at least in this part of onr islaiid. It is 
however difficult to detemime aatisfaotorily the true ratio of the 
iiiere%|ie of temperaiure^ aa it is endant ihM there etiitmany 
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local and accidental causes which operate in onr mines, ai^d, 
a&ct th4ir temperature. The lighted candles, and the blasting 
of the rocks, have doubtless some influence in augmenting the 
heat ; and the presence of the workmen m^t also have the same 
tendency, although probably in a small de^ee at the bottom of 
deep mines, wherg the temperature so nearly approaches to that 
of tne human body ; moreover, the warm vapour, and air, which 
always arise from the bottom of mines, must raise the tempera- 
ture of the upper levels in a greater or less degree, according to 
their relative*sitiiations. On the other hand, the currents of air 
which descend through some of the shafts, or are forced through 
the air-pipes for the supply of the miners, and likewise the 
water which finds its way through the strata and veins from more 
elevated situations, doubtless tend, in a considerable degree, to 
diminish the heat in tj[ie deeper levels. 

How far these opposite causes may counterbalance each other, 
it is not easy to ascertain ; but if duly considered, they will 
greatly reconcile the wasU of complete accordance in the results 
noted in the tables ; and it is evident, that observations made 
on the temperature at the bottom of mines, are most to be con- 
fided iUf not only for the foregoing reasons, but also because of 
the proximity of this part to the unbroken ground. There aie 
some case^in which it cannot be supposed that the high temper- 
ature observed can be occasioned by any accidental circum- 
stance*. At the bottom of Dolcbath mine, for instance, there is 
a large stream of water issuing from one of the veins at 82® of 
Fahr. while the air near the same place is generally one or two 
degrees lower: — ^this is ordy one example •SfSWMgst many of the 
same kind. The most striking one I have heard of, was reported 
to me by Capt. Hosken An accident having h'=ip{.eued to a 
steam engine at the United Mines, the water increased so much 
as to fill the levels marked in the table 190 and 200 fatho&s, 
under the surface ; and thus it continued for two days. Imme- 
diately after it ha^ been pumped out, and before the miners had 
begtm to work in those levels, he ascertained the temperature of 
thtf ground in the upper one to be 87^®, and in the lower one to 
be 88®* On renewing his observations some days after the men 
had resumed their work in these places, the heat had rather 
diminisbed than otherwise. 

It is worthy of notice, that the principal part of the work is 
not always carried on in the deepest part of the mines : on the 
contrary, there are often more w orkmen employed at twenty or 
thirty iathoms above the lowest pail, than m the deepest level. 
If therefore the increase in the temperature were wholly the 
effect of adventitious causes, that increase w^ould be greatest 
where those causes had their largest operation ; but the facts 
which I have detailed in the table, prove that, hJfwevcr various 
may he the operation of accidental circumstances in diflfei^nt 

S atis of the mines, the temperature invariably increases w^h the 
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My friend and relative, Joseph T. Price, of Neaih, Glamor- 
ganshire, has furnished me with the results of some obsirvations 
made last spring, in three collieries in the neighbourhood of that 
place. The thermometer was buried for many hours from one 
to two feet un(^€r the ground, at the bottom of each of these 
collieries : in one of them, which was only 10 fathoms deep, the 
mercury stood at 50® ; in another, 36 fathoms deep, it stood at 
58®; and in the third, which^was 90 fathoms deep, it stood at 
62^. The difference between^ the first and last mentioned col- 
lieries was 12®, which ratio ueaily corresponds with that obtained 
in our mines. 

It has been surmised that the heat noticed in the mines may 
be attributed to the presence of metallic, and other inflammable 
substances ; but when all the facts are considered, no causes, 
merely local, can be imagined capable of producing such con- 
stant, extensive, and powerful effects. If the water received its 
heat from the metallic veins, while passing through them, it 
would surely become strongly impregnated with mineral sub- 
stances ; — this is not, however, the case. I analyzed some from 
the deepest part of Dolcoath, taken at 82®, immediately from 
the copper vein, and obtained from a quarter of a pint of it only 
half a grain of residuum, consisting of sulphuric acid, some oxide 
of iron, and a little lime. I found a greater proportion of the 
same substances in some water fromTa cross level, at a dist^ice 
from any vein, 200 fathoms deep, hi the same mine. 

Water from the bottom of the United Mines, of the tempera- 
ture of 82®, contained six grains of muriate of lime in a quarter 
ol’ a pint. Some taken from the deepest parts or Tres- 

kerby and Ting-tang, w as, from the former mine, very slightly 
impregnated/vith sulphate of iron, and had a trace or muriatic 
acid ; and that IVom the latter mine contained a very minute 
portion of the muriate of lime. 

Since my last communication on the subject qf the tempera- 
ture of mines, I have had a thermometer, four feet long, placed 
ill a hole three feet deep, in a copper ’j^ein, at the end of the 
deepest level, or gallery, in Dolcoath, which is 230 fathoms, or 
1380 i‘eet, under tli^ surface; a spot where no workmen were 
employed, and where the cunent of air must have been small. 
The hole was filled with clay round the stem of tlie thermometer, 
so as to prevent the circulation of air near the bulb, and in this 
situation it remained more tlian eight months. It was often 
examined during that period, and was always found toindicate 
a temperature of 75®, or unless it had been recently jover- 
flowtd by water. This happened several times, in cons^qaence 
of accidents to Uie machinery of the mine, and more than once, 
the water filled tJie level for some w'eeks. As soon as it •had 
subsided, so as thermit access to the thermometer, the quicks 
silver was observea to have risen to 77®, but in two or three days 
it again fell t6 



Table of (he Temperatures of sundry Mines at different Depths as taken in or near the Veins. 
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III. The third and last paper *ve have to abbreviate is by Dr. 
'•J,* Forbes, late Secretary of the Society (Trans. ii, 169^217). 

L JIuei Neptune . — Copper mine^ situated in killas. Height 
above tlie level of the sea, about 200 feet. Depth, at the period 
the observatioijB were made, 550 feet. (Depth in 1822,750 feet.) 
Number of men employed under ground 120. Expenditure of 
candles per month 1200 lbs. Expenditure of gunpowder ditto 
250 lbs. Quaillity of water discharged per day 216,000 gallons. 
Temperature of this at the adit at the time the observations were 
made 0*0^. (in 1822, tJ2®.) Has been working 11 years (d822). 

2. Botallack . — Tin and cornier mine. Height above the level 

of the sea about 40 I’eet. Depth at the time the observations 
were made, 570 feet, (Depth in May, 1822,672 feet). Number 
of men employed underground 150. Expenditure of candles per 
mouth 1200 lbs. Expenditure of gunp 9 wder ditto 600 ms. 
Quantity of water discharged by the pump daily 67,600 gallons. 
Temperature of this at the adit in 18l9, 62^^, in 1822, 67 . Has 
been worked 17 years (1822). » 

3. Little Bounds. — ^l^in mine. In killas and granite. Height 
above the level of the sea V2 feet. Adit at the sea«level. Depth 
from the surface 604 feet. Number of men employed under 
ground *25. Expenditure of candles per month 48 lbs. Expen- 
diture of gunpowder ditto 60 lbs. Quantity of water discharged 
by the pumps daily 69,000 gallons.* Temperature of tliis watejr 
55|^ 

This mine has been worked 30 years, but very little has been 
done in it of late years, and the water l*as consequently risen in 
it, to the 40 fathom .Wnasi under the adit, •that is, to the height of 
192 feet from the bottom : it is kept under at this level by the 
partial actiop of the engine. 

4. Dong . — Tin mine. In granite. Height above the 
sea Jlevel about 400 feet. Depth from the surface 606 feet. 
Number of men employed underground 120. ^Expenditure of 
caudles per month 90(3 ibs. Expenditure of gunpowder ditto 
300 lbs. Quantity of water discharge^ by the pumps daily 
50,000 gallons. Temperature of tliis at the adit, 61^. Has 
been worked eight years. 

5. Unel Vor . — ^^nn mine. In killas. Depth from the surface 

948 feet. N umber of men employed underground 648. Expen- 
diture of candles per month 3000 lbs. Expenditure of gunpow- 
der ditto 3600 lbs. Quantity of water discharged per day 
1,692,660 gallons. Temperature of this at the aait 67^. Has 
been worked 12 years. ^ 

6. Dolcoath . — Copper mine. In killas. Height attove the 
level of the sea about 300 feet. Depth from the surface in 1819^ 
1386*feet ; in 1822, 1428 feet. Number of men employed under- 

S round {1822) 80. Expenditure of tmndles per monA 6000 lbs, 
Expenditure of gunpowder ditto 2600 Mbs* Quantity of water 
discharge by the pumps 4siiy 635^178 gefions. Temperature 
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of pomp witer at tlie adit (1823), io the eastern oart oftihe mine, 
72®; in' the western ditto (much shallower) 64®. Haa h^p 
worked 20 years^^ 
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Article XII. 


On the Occurrence of Cleavelandite in certain British Rtu ks. 
By W. PbiUips, FLS. MGS. &c. 


* Some specimens oi' the rock of Mount Sorrel, in Leicester- 
shire, lately brought from that place by my friend S. L. Kent, 
MGS. and myself, appear to be chiefly constituted of two varie- 
ties of felspar, common, and glassy. A third variety in other 
specimens is reddish or red, sometimes extremely red, and 
nearly opaque. These appeared to us to be only varieties of the 
same mineral, and believing that mineral to be felspar, we should 
so have designated the whole in a communication which we 
parpdse»Bhoruy to send for insertion in the Annals, on the rocks 
in question, and on those of Charnwood Forest, but for the 
remai^ of M. Levy in the number fur November, showing that 
which had men considered as felspai^s in &ct deave- 
.^llfidite. . 


* Hm tbm w«$ a tiRffig 
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FelBpar and eleavelandite^ ip is remarkable^ in their 
^rthy ingredients, which exist very nearly in the sai^ prapor- 
tions in both substances ; but they differ in t|iis, that the 13 or 
14 per cent, of potash in felspar is substituted by about 10 per 
cent, of soda m the cleavelandite, which, moreover, is not so 
hard as felspar. These minerals possess natural joints parallel 
to the planes of the doubly oblique prisms, wHich are considered 
to be the prinliary forms of the two minerals ; but these forms 
differ so completely in the measurements of all their ai\gles, that 
there is no hazard of mistaking the one for the other, after sub- 
mitting them to the reflective goniometer. This, in consequence 
of M. Levy’s paper, we have done, separately, and with Care, 
and we find that in the Mount Sorrel rock, felspar and cleave- 
laudite are intermixed ; but it is impossible for us even to guess 
their proportions as ingredients, since for the most part it is 
difficult, frequently impossible, to separate them by the eye. 
It may, however, be observed, that the felspar is frequently 
translucent or transparent, and often lec^ish ; the cleavelandite, 
white or yellowish-while, and nearly opaque, or various shades 
of red, and tliat the very red veins traversing the rock here and 
there, are chiefly of this inineraL Abundance of coinciding 
measurements on fragments of both substances satisfy us of 
their aggregation in this rock. 

I have since sought for the cleafelandite in other rocks, and 
have found it, as well as felspjer, in a beautiful porphyry from 
Glen Tilt ; the specimen was obligingly presented to me some 
years ago by Dr. Mac Culloch. In ^this specimen it is both 
transparent and coW.^iJess, and red luid opaque. 1 have also 
detected it in a porphyritic granite from Carnbrae in Cornwall : 
in tiiis spe9imen it is translucent and colourless, and white and 
opaque, and felspar is more abundant in it. In the granite of 
Sh»p, in Westinoi cloud, there is an intermixture of a whitish or 
yellowish- white substance, of which some very minute atid dull 
hagments have afforded measurements withifi one degree of 
those of the cleavelarnlite ; and I do not hesitate to believe that 
better specimens would prove it to be tflat mineral. • 


Article XIIL 

On some Thermomagnetic Experiments. By Dr. T. 8. Traill. 
(To the Editor of the Anmh of Philostphy.) 

DEAR SIJ^ Liv&rjpiD0l Royal JnstHutimj Nov. Bl , iSSa. 

Uaving been lately engaged in some thermomagnetie 
riments, I have met with fesulta which none of the papeta 
JHeufSerieSy voL. vi. ^ 2 u 
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on the subject, that I have perusi^d led me to expect* Should 
they appeUr to you sufficiently important, I transmit a short/ 
account of them (or insertion in the Annals. 

The apparatus which I have found most convenient consists 
of a bar of antimony 4^- inches long, half an inijh broad, and 
one-quarter of an inch thick. To this, a slip of copper equally 
broad, and bent ds in die figure, is firmly attached by a few 
turns of copper w ire. This method of connecting them is better 
than by solder; because the joinings can then bear a higher 
temperature. A spirit lamp is the source of heat, and the devia- 
tions ai^ observed with a delicate pocket compass, the needle 
of which is 1-i* inch long, and poised on an agate centre. 



When the apparatus is placed in the magnetic meridian, with 
the slip of copper uppermost, as in the figure, and the lamp is 
applied to the N end of the bar, the needle placed within the 
rectangle, always deviates to the W ; while the compass placed 
in contact ;with"any part of the outside of the rectangle (whether 
copper or antimony) deviates'to the E. 

Tiie*se effects are reversed ^'hen the lamp is applied to the 
south end of the apparatus, other circumslances remaining the 
same. While the metallic surfaces in contact are bright, the 
deviation often amounts* to 75° withu^i^kib rectangle, while 
without it, the deviation is usually 45°, or upwards ; and the 
effect produced by the upright portions of the copper%connecting 
piece, is less than of the horizontal parts of the same metallic 
slip. • 

Absolute contact of the compass with the metallic apparatus 
is not necessary.' The effects were apparently as powerful when 
the compass was placed on a plate of glass about halt an inch 
in*thickness ; or even w^nen held in the hand, without touching 
any part of the apparatus, especially when heW w ithin the paral- 
lelogram. Hence the magnetic power of such a combination 
extends to some distance from its surface, like the magnetism 
of a common magnet. 

Inclining the apparatus at different angles from 20° to 72°, 
produced no change in the deviations, provided the direction ol 
the apparatus was iu the plane of the magnetic meridian. 

The Intersion of the apparatus so as to nlace the antimony 
above tt^^opper was then examintid. When the N end of 
the heated, and the compass on the upper, now outer 

the antimony, and on all the outer Yurfaces of tlie 
the deviation was still to the W, and all the interior 
of the rectangle showed deviation to the E* When the 
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south end was heated, the eiFects were rererse4* When the 
Apparatus was laid horizontally with the antimony ol the mag- 
netic meridian, and the lamp applied to the Jf end, the compass 
placed on the upper surface of the antimony deviated to the W ; 
and when pljrcea on the copper of the opposite limb to the E ; 
whether the copper was to the W or the E of the antimony. 
Heating the S end reversed the effects. * 

From the care with which my friend Prof. Oersted appears to 
have placed one side of his compound apparatus in ths magnetic 
meiidian, and the notice of this arrangement by other philoso- 
phers, I was led to believe that it was essential to the success 
of these experiments that one of the bars should be in that line ; 
and my first experiments, with a, smaller apparatus, induced me 
to believe that there is no deviation of the needle when the appa- 
ratus is placed at right angles to the merjdian ; but on repolish- 
ing the surfaces of the metals, where in contact, and applying 
the spirit lamp for a longer time, 1 found that idea to be erro- 
neous. The apparatus acts uiost powerful Ip when placed at right 
angles to the magnetic meridian. 

When so placed, and the copper connecting wire uppermost, 
I applied the lamp to the \V end of the apparatus ; ana though 
the needle within the rectangle appeared quite stalionary, for 
considerably longer than in the former expeiimeQts, it soon 
began to deviate, and at lengtli had its poles inverted ; making 
short oscillations, showing a sti^)ng magnetic intensity. 

When the lamp uas applied to the E end of the apparatus, 
the needle within the rectangle didtnot move; but w'hen dis- 
turbed, it made sli^j^/ft^oscillatioiis, iudicating that it was acted 
on by magnetism indepeiiduiitly of the influence of the earth. 

On inviting the apparatus, so as to have the antiuioiiy upper- 
most, and continuing the heat to the E end, the needle placed in 
th« rectangle had its pules speedily inverted ; and it was after- 
wards found, that when the apparatus remained in this inverted 
position, and the lamp was applied to the W end, no deviation 
was produced, though the needle vibrated more quickly tliau 
usual. * • 

That the apparatus was most powerful, when at right angles 
to the magnetic meridian, was well shown by another form of 
the apparatus. 

A a 

lll_ 0 


A B t) is lEt^ar of antimony, with a right angle at its 

extremities was soldered a slip of copper, ii 6 c, as in , 

forming a parallelogram. When A B was inthe rnagnette att^ 
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^ian, and thf^ lomp applied at A, the compass placed on A.B 
deviated to the W about 65® ; when placed over the elbow B D / 
it deviated 90® $ and when placed in the middle of B C, it was 
inverted, I am, dear Sir, yours truly, 

Thomas Stewa^it Traill. 


^ Article XIV. 

Analyses or Books. 

Meieorological Essays and Obsei^valions, By J. F. Daniell, FRS. 

In declaring mcteo^;ology to be yet in its infancy, nothing is 
less intended than to convey a reproach against the cultivators 
of that promising and interesting field of science ; for it must be 
remembered, that the iiLstruments l^y which it is explored, are 
either altogetlier of recent invention, or have only of late been 
rendered^ W improved constrnciion, and the esta])lishriient of 
formul(^i''for correcting their still unavoidable errors, susceptible 
of that degree of precision which is essential to accurate results. 
It is a fiel^* indeed, from wliich there cannot be a doubt that, at 
some remote period, a rich 'harvest will accrue of knowledge 
most ilnportant to the interests* of mankind, and exalting still 
higher the dignity of man, as the only being, to whom it fs per- 
mitted to understand the laws by wliic h thcMiniverse is sioverned, 
and, out of seeming confusion, to edu(:€*^»^ystem of maghifi- 
cent extent and of perfect order. Every one, therefore, is enti- 
tled to share iu the glory of this great achit^\euient rvho either 
gives a distinct view of what is already kiioun, and points out 
what remains to be explored : or who increases the delicacy and 
correctness of the instruments of investigation ; or, liy patient 
and multiplied observations, supplies data for general j)rincip!es. 
But to establish such pynciples, there will be required a most 
extensive co-operation among observers in almost every part of 
the habitable globe, and an unceasing watchfulness over jiitmo- 
spherical phenomena for a long succession of years, if not of 
ages. 

Among the most imj)ortant objects to wliich the constant 
attention of the meteinulogist reijuires to be directed are the 
fluctfiations of our atmosphere as to weight, temperature, and 
moisture, at any particular spot, and at various elevations ; the 
changes* that take place iu the distribution of its general mass 
giving rise to winds both regular and Inconstant ; the precipita- 
tion of.its aqueous contents by the commixture of mass|?8 of air 
of different temperatures ; and the influence of Vrarious causes 
upon spontaneous evaporation. From the vapours that float on 
Uie surface of the earth, he raises his view to higher regioift, 
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observes and classifies the forme of clouds, remarks their motion, 
their production and disappearance ; and from theVe mdications 
'he is often enabled to forctel changes of weather, which to the 
careless observer seem the wayward results of chance and acci- 
dent. Besides these more constant phenomena, it is his busi- 
ness to examine and record the o(‘>casional ones of thunder and 
lightning, the aurora boieali^, and other Kimiuous meteors, 
which, though seemingly casual, are no doubt parts of a regular 
chain of events, which we may hope to sec one day spread 
before us in unbroken continuity. In the study of atmc)spherical 
phenomena tliere is, therefore, a wide scope for the ingenious 
inventor of refined and delicate instruments ; for the careful and 
patient obser\ (u* of f acts ; and for him also w ho is capable of tak- 
ing a wader range, and of connecting individual truths into au 
harmonious and durable system* 

In our own language there are but fevv^works that have been 
exclusively devoted to the subject of atmospherical phenomena* 
hi 1787, Mr. Kirwaii jiublished a small octavo volume entitled. 
All Estimate ol the Temperature of different Latitudes,’’ which, 
among some eirors, contains much valuable matter, collected 
with great pains from a variety of sources* In 1 793 appeared a 
small volume by Mr. JJaltun, entitled, “ Meteorological Obser- 
vations and Essays,'’ which does no discredit to the subsequent 
fame of that distinguished philosoplicr. This was followed, after 
an interval of several years, by Nlr. Forster's “ Researches,” 
and Mr. Luke Howard’s valuable work, On the Climate of 
London*” To these, indeed, may be added several detached 
treatises in the dif^iytent Eiicyciopa*di«?, under the heads of 
Barometer, Climate, Cold, Hygrometiy, Meteorology, Rain, &c. 
and in Ihjj Transactions of the Royal and other Societies, and 
the various periodical journal^, a great mass of useful informa- 
tion is spread ovor a wide surface. It would be a most accept- 
able service, therefore, to the meteorological inquirer, if all this 
scattered knowledge v\ere reviewed and meihotiized. He would 
then be placed on an eminence, from which, surveying what is 
known, iu* would be able to mark th^ bearings of unexpl(ired 
regions,. This kyid of history is not the object of Mr. Daniell’s 
work, which is rather to be considered as a train of ovirinal 
investigations ; and antecedent discoveries are related, chiefly as 
they bear upon the subjects of his inquiries, la these inquiries 
he has shown CDusiderable ingenuity and great industry ; and 
if we should doubt of the souucliiess of some of his conclusions, 
or the value of a part of his labours, it is still with feelings of 
respect for the general merits of his performance,* ,»nd withT 
approbation of the fainiess and candour with wdiich he has 
treated those wlio have written before him on the same topics* 
The work cousists of five separate essays : 1* Outhe Coii-^ 
stitution of Uie Atmosphere.” 2. On the Construction arid 
Uses of a new Hygrometer.” 3* On tlie Radiation of Heat in 
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the ;Atmosp|iere/^ 4. On the Horary Oscillations of tljie 
Baromete|.'^ 6 . ** On the Climate of London/^ To these are 
added a collection of meteorological observations in tropical 
climates by Capt. Sabine and Mr. Caldcleugh ; some remarks on 
the barometer and thermometer; observations %^on. heights; 
and a meteorological journal of three years kept by Mr. Daniell. 
The first essay, which treats of the constitution of the atmo- 
sphere, is divided into four parts. Under the first are considered 
the habit^des of an atmosphere, of a perfectly dry and perma- 
nently elastic fluid ; in the second those of an atmosphere of 
pure aqueous vapour ; in the third, the compound relations of a 
mixture of the two ; and in the fourth, the principles which have 
been derived from these inquiries are applied to the phenomena 
of the mixed atmospliere of the earth. 

After recapitulating those statical laws of elastic fluids which 
were first developed by Newton, Mr. Daniell proceeds to calcu- 
late the influence of tempemture in modifying the density and 
elasticity of air at diftprent elevations. The principle from 
which the necessary data are derived \vas pointed out originally 
by Mr^^Dalton in his New System of Cnemical Philosophy,**" 
Part I.p. 12b. It is there conjectured, that 'Hhe natural equi- 
librium of heat in an atmosphere is when each atom of air, in the 
same perpendicular coliiiim, is possessed of the same quantity of 
heat ; and^consequently, owing to the increased capacity pro- 
duced ^3y rarefaction, the natural equilibrium of heat is wdien the 
temperature gradually diminishes in ascending/* The formula, 
however, on which the c5j,lculalions of Mr, Daniell are founded, 
was furnished by Prof.* Leslie. But be reasonably 

doubted, whether the experimental process of which this for- 
mula expresses analytically the result, be susceptible of the 
necessary accumcy. 

Hitherto the temperature of the sphere round which tiiis 
im^inary atmosphere is diffused, has been supposed to be 
iinitormly the same on every pait of its surface. The hypothesis 
is now, however, to be changed ; and we are to contemplate a 
sphere the temperature 'of which being 0^ Fahr. at the poles, 
increases equal degrees till it becomes SO? at the equator. 
From this supposition, the conclusion immediately follows, that 
the atmospheric column over the polar regions will be shorter 
and denser than that over the equator ; and consequently that 
an inferior current of cold air will flow uniformly from the poles 
to the equator. At a certain elevation, the greater demiijf of the 
polar air will be exactly counterbalanced by the greater elastu 
* city of tlie^quatorial ; and of this equilibrium of forces, perfect 
rest must necessarily be the result. A^bove this quiescent point, 
a currept in the opposite direction, viz, from the equator to the 
poleji^ jym manifestly be established. This constant and regular 
to Mr. Daniell, modifies in no respect the height 
4^1l^<fmerctirial columnl 
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We are next to imagine a sjihere increasing in hedit unequallj/ 
^ from the poles to the equator. *In this case, the culreDis will set 
* as before, and at nearly the same altitude, but with unequal velo- 
cities in different parts of their course. Thef height of the baro- 
metric column at the surface will still be invariable ; if as has 
been so far supposed, tlie heat be communicated to the atmo- 
sphere immediately from the sphere, and be# slowly transmitted 
from the lower to the upper strata. But the inftuence of any 
partial and temporary source of heat, the agency of which ia 
entirely confined to the higher regions of the atmosjfibere, will 

J H’oduce a diiferent train of phenomena. This local increase of 
leat will augment disproportionately the elasticity of the supe- 
rior strata, and will, therefore, disturb the regular flow’ of the 
equatorial current. A fall of the barometer wherein this dis- 
turbance takes place will be a necessarj^ consequence of the 
diminished density of the atmospheric column. 

The second part of Mr. Danieirs first essay is devoted to the 
considerdtion of an atmosphere of pure unmixed aqueous vapour. 
If the temperature of the sphere be sufiposed to be 32° on every 
part of its surface, the experiments of Mr. Dalton have shown 
that the clastic force of a va])orous atmosphere would at the 
surface be equal to 0*2 of an inch of mercury. The density of 
such an atmosphere would, from statical principles, decrease in 
a geometrical j)rogrcssion for equal heights. But si^pposing the 
iomperature of the sphere to bicrease as bciore from Uie poles 
to the equator, it is evident that on the principle of the ciyfopho- 
rus, the elasticity of the whole vaporous atmosphere would be 
determined by that tlie lowest poibt, Mr. Daniell supposes, 
therefore, that the passage of the vapour from one point to 
another is mechanically retarded, so as to enable it to assume 
the gradations due to the temperature of the subjacent part of 
the sphere. The direction of the currents would, in this case, 
be the reverse of that of a permanently elastic fluid, and they 
would flow from the equator to the poles, instead of from the 

E oles to the equator. For increase of temperature augments 
oth the density and ehasticity of aqueious vapour, when m con- 
tact wdth water ; whereas in a free atmosphere of a permanently 
elastic fluid, incfea>sed elasticity is always accompanied by dimi- 
nished density. At dift'erent elevations, the aqueous vapour 
would naturally assume the temperature due to its density. But 
if the heat of the higher strata be supposed to be diminished by 
any cause at a greater rate than is due to this natural gradation, 
a partial condensation must necessarily ensue. 

Under the third division of Essay 1. Mr. Daniell^proceeds to. 
inquire into the relation%of a compound atmosphere. Formed by 
the combination of aqueous vapour with a permanently elastic 
fluid. The basis of this investigation, as of the two firmer, is 
founded on the discoveries of Mr. Dalton, That philos^her 
(in his New System, p. 150) was the first to reject the com- 
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mon hypothesis; of the chemical union of mixed gases, and to 
whititute in it® room a theory better according with observed 
pirenomenit, and established by a series of new and important 
experiments. Thedeading principle of this tlieory is, that the 
particles of one gas are not elastic or repulsive in regard to those 
of another gas, but only to tlie particles of its own Vuid/' Hence 
it is inferred, that^thc gases which constitute our atmosphere 
exercise no further action upon each other than a mechanical 
opposition w*hen in motion. The aqueous vapour will then be 
subjected to no additional pressure by commixture with a per- 
manentiy elastic fluid. It will, however, be greatly modified by 
the temperature of the gaseous atmosphere. For example, at 
an elevation of60C)0feet, the density ol an unmixed atmosphere 
(that at the surface being taken as unity), would be 0*897 of an 
inch, and its temperature consequently 70*5® Fahr. The tem- 
perature of an atmosphere of a permanently elastic fluid would 
how*ever, at the same elevation, be only ()4*4®. A mixture of the 
two atmospheres must then be necessarily accompanied by a 
condensation; for vapout of *897 density could not subsist at a 
temperature of 64*4^. Supposing this condensation to have 
taken place, and each stratum of air to possess the exact quan- 
tity of moisture due to its temperature, the two atmospheres will 
still be in a state of intestine motion. For the elasticity of the 
vapour formed at the surface . of the sphere not being counter- 
bataucqd by an equivalent pre.^sure from above, that vajiour 
must be continually ascending into the higher regions of the 
atmosphere, where it will be condensed, and will give out its 
heat to the ambient air. ♦A reference to our former example 
may serve to elucidate iKis general posifTon. It appears from 
the calculations of Mr. Daniell, that the natural state of an 
atmosphere of pure aqueous vapour diffused around 'a^sphere of 
the uniform temperature of 80®, w*ould require, at the elevatipn 
of 5000 feet, vapour of the density *897. Under these circum- 
stances, the pressure of the superior strata would exactly balance 
the upward tendency of the lower, and perfect rest would neixs- 
sarilv result. But in a uyxed atmosphere, it has been already 
shown, that the density of vapour, at an equal elevation, would 
be only *636, or what is due to the teinneraturfe of 64®. Hence 
the pressure of this vapour will not be adequate to counteract the 
expansive force of the lower strata. Therefore the vapour formed 
at the surface will ascend into the colder regions, will be there 
condensed, and will impart its constituent heat to the surround- 
ing medium. Here then is to be found tlie partial source of 
«heat, to which a tacit reference has been made in the first part 
of the essaj^. The elasticity of the higher strata of tlie atmo- 
sphere will be augmented by this accession of temperature, and 
the velocity of the eouatonal current will receive a dispropor- 
tionate increase. To tne irregularities of pressure tfius produced 
are attributed by Mr* DanieU the fluctuations of the barometer 
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have thus en<Jeavoured to give a concise vi^w of a theory 
. framed to account for the changes which are conBiamly taking 
•place in the pressure of the atmosphere. It has certainly the 
merit of ingenuity, and, so far as we are aware, of novelty, but it 
rests upon*th^ sandy foundation of assumed partial changes of 
temperature in the higher regions of the atmosphere, of the ex- 
istence of which we have very insufficient evWence, and which, 
moreover, if they were by any train of reasoning rendered proba- 
ble, could scarcely be considered as adequate to e:^plain the 
phenomena. For to evolve so much heat as would raise the 
temperature of a considerable mass of air, and cause it to diffuse 
itself rapidly into distant regions, would require the condensa- 
ti(>n of a greater quantity of aqueous vapour than is likely to be 
present in any given space, and also that this condensation 
should not be gradual, but should take place suddenly to a very 
great amount. Tliore can be no discredif, however, to any one 
who fails to unfold the causes of phenomena which have been 
acknowledged by one of the first philosophers of the present 
times * to have hitherto baffled all attempts to reduce them to 
fixed principles. The data for a sound and stable theory are, it 
appears to us, still wanting, and must be supplied chiefly by a 
very extensive series of simultaneous observations on the state 
of the barometer, in various and distant parts of the world. 

We may remark, bvthe way, an* error, as it seems T;o us, into 
which not only Mr. l>aniell (p.*^), but Mr. Leslie, has*fallen, 
viz. that the particles of air in passing over the surface of the 
globe do not for a moment cease to ^avitate, and that no hori- 
zontal movement of will produce slightest derangement 
in a perpendicular direction.'* Now it is well known that any 
body, to \vhich a projectile motion of five miles per second has 
been imparted, would revolve around the earth like a planet, and 
wopld cease to exert any pressure on its surface. Any less 
velocity must produce a proportional decrease of weight in the 
particles of air, which k known to move at the fate of from 60 to 
100 miles per hour. 

We venture also to suggest, with submission, that the third 
table in Part I, is founded on an erroneous principle- In calcu- 
lating the influence of a decreasing temperature on the weight of 
the atmosphere at different heights, Mr. Daniell has deducted , 

— of the leno'th of the mercurial column for each degree of 

depression due to the elevation. Now it appears to us, that a 
mean ought to have been taken between the temperature at the 
base, and tliat at the summit of the atmospheric colanm. For " 
example, the weight of a oolumn of air of 50<W feet, supposed of 
an •uniform temperature of 32°, and decreasing in density from . 
the surface uj^wards, according to statical laws, is eqtwl tp 


•> pwt. 
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5*1^ i 0 che^/of mercury {see Table I, p# 13, of Mr. Danielles 
work)« , The barometer, therefore, which, at the surface of thb^* 
supposed sphere, .stands at 30 inches, will, at this elevation,' 
indicate 24*797. But if the temperature of this aerial column 
gradually decrease from 32% till, at the height e/SOOO feet, it 
becomes 14*8% it is required to determine the change which 
this variation will produce in the height of the mercurial column 
at the above elevation. The question seems to us to reduce 
itself to ar simple comparison between the weight of a column of 
air 6000 feet high, of the temperature 32^ Fjihv. and that of an 
equal column of the temperature 23*4% which is the mean of the 
temperature at the base and tliat at the summit. Now air by 

being reduced 1® Fahr. contracts in bulk of the volume which 

it would occupy at 32® ; consequently a reduction of tempera- 
ture equal to 8*6 (32''^ — 23"‘4) vvill be accompanied oy a 

decrease of volume equivalent to of its fonner bulk. The 

vacuous space which w^uld be left by such a contraction must 
be immediately filled up by air from above. Hence the mercu- 
rial column at oOOO feet must, by falling, indicate this transfer- 
ence of air from the superior to the lower strata, and this fall 

will be equal to of <3*203 s= *093. At the elevation of 5000 
feet tl ten, the height of the barometrical column will be equal to 
30 — 5*203 -f *093 = 24*704, instead of 23*949, the number 
given by Mr, Daniell. The same result will be obtained by 
means of a formula derived algebraically from one originally 
given by Sir G. ShuckbuVgh.* Let H denote the height of the 
mercurial colunm at the surface of the earth, y that at a given 
elevation p (in the present instance 5U00 feet), and 6 Vhc number 
of feet of air of the given temperature (23"*4), equal to 1-lOth 
inch mercury, ' * 

Theny «« ^ H. Substituting in this formula the 

values of b and jp, the former of which is obtained from a table 
given by Sir G.Shuckburgh, we have y = ^ x 30 

= 24'64. The small difference between this result and the 
former one may be attributed to Sir G. Shuckburgh’s having 

estimated the expansion of air for each degree Fahr. at 

instead of ^ of its original bulk. 

Our limits will nut permit us to enter at any length into the 
account of Mr. Daniell’s faygrometef, which is fully described 
in hi 3 <<Work, and also in the Quarterly Journal, Nos. 11 and'25 
W« consider it as an elegant instrument, and a^'e satisfied by 

Mrteo M iog ic al EMiyB, 82 . 
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trial of it that it is adequate to its object, that of /ascertaining 
'/juickly and con-ectly the temperature at which dew l>egiiis tS 
be deposited. But we are not aware that in accotwlishing this, 
it has any great advantage over the method of Le Koi, which is 
recommended "by the extreme simplicity of the apparatus 
required. This consists of nothing more thjn a thermometer 
and a glass tumbler filled with water, the temperature of which 
is lowered by gradually adding ice (nitre or sal-ammoniac would 
answer the same end) till dew begins to appear on the outer 
surface of the vessel. Noting this point, whether obtained by 
Le Roi’s or Mr. Daiiieirs method, we then find, from Mr. Dal- 
ton’s table, the force of vapour at that temperature ; and from 
the proportion which this force forms of the whole pressure of 
the atmosphere at the time, we at once aiTive at the absolute 
quantity of vapour in a given space. We Regard the indications 
of this simple process as much more satisfactory than those of 
Mr. Leslie's hygrometer, because, to deduce from the latter the 
real proportion of vapour in air, require* a much more complex 
calculation, of which some of the data, or of the steps, may pos- 
sil% be erroneous. 

Tile remaining essays of Mr. Danicll we are obliged to pass 
over without any notice. Indeed being chiefly composed of 
details of facts, they are not froiu their nature susjjeptible of 
abridgment. They arc important,* how'ever, to those who are 
practically engaged in making’ or recording meteorological 
observations, and to all such persons, as w’ell as to those who are 
interested in the theory of atmospheric phenomena, we can 
safely recoraincnd thc^work as containing an ample fund of 
valuable information. Z. 

40 . 

The Ji/ertienfs of Pharman/, and the Chemical History of the 

Materia Medira, By Samuel Frederick Gray, luecturer 

on the Materia Medica, Botany, and Pharmaceutic Che- 
mistry. 

It is impossible to deny that this wor\v is calculated to edn- 
vey a const derabU ] portion of information ; but it must at the 
same time be admitted, that much of it will be of little use to the 
student. The arrangement (if indeed arrangement it can be 
called) is peculiar, and while some subjects are treated of with 
extreme brevity, there are others which are extended much 
beyond the requisite limits; thus weights, measures, and 
balances, occupy about 20 pages, furnaces 33, and tlm theory , 
of chemistry 34. The properties of atmospheric* air and 
water are then detailed ; lead, copper, tin, and some other metals, 
are* next treated of in six pages ; and we are then surprised with 
an account of^he '' alchemy of the Greek clergy/^ the intro- 
duction of alchemy into the west,’^ and the original theory of 
trimsmutation ; these disquisitions occupy about seven pages« 
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It is a ba^oraen to stumble at the threshold, but we cannot 
hdp it: Mr. Gray thus defines chemistry: — The altoratioiih/ 
ana appearances that take place in the admixture of bodies, and' 
the action of heat and cold upon them, are the proper objects of 
ohemistry ; which also endeavours to explain tlio prbduction of 
similar pnenomena when they arise from other causes/' 

Now unless cold be a positive power, which we suppose Mr. 
Gray will not contend that it is, the eflects of cold are referrible 
to elteratfons of temperature, and consequently to the subject of 
heat itself; what the similar phenomena are which arise from 
other causes besides chemical action, we are quite at a loss to 
conjecture. 

After giving tlie theory of combustion, which we must pass 
over without remark, Mr. Gray proceeds (p. 189) to the consi- 
deration of the ^ 

Compound Combrntihles. — The more simple substances being 
thus gone through, it remains only to treat of those compound 
combustibles, which ar^ generally speaking, ])roduced in organic 
bodies, or from bodies having that origin. Some of them, 
indeed, are so loaded with w'ater or other incoiubuHtible matter, as 
vinegar or oyster shells, that they appear, to a common observer, 
to be tliemselves incombustible; but when the water or other 
extraneous matter is separaled, this appearance vanishes. In 
point of chemical compositron, they are, generally speaking, 
compounds of carbon, hydrogen, and oxvj^'en, to which are 
sometimes added nitrogen and other ingredients : hence they 
are distinguished from tlia combustibles of the Ibnuer series, in 
always forming both carbonic acid un* water by their union 
with more oxyg^.'* 

Some further doservations s ucceed the above, and then arri ve 
at the Pharmaceutical Division of Combustibleg ; ' and Mr. G. 
iufonns us, that the divisions which the pure chemists have 
formed, are not fallowed in his work. Spirit of wine and vinegar, 
being of continualuse in chemistry, as agents in the preparation and 
examination of bodies, are first noticed ; and the remainder of 
th% combustible bodies are arranged according to their taste, as 
being the quality that is usually first attended to in examining 
them, and which has also a considerable connexion with their 
medical virtues. For the sake of elementary brevity, scarcely 
any other of these articles but th(*se enumerated in the Mateiia 
Medica of the London College of Physicians are noticed. The 
arrangement of these combustible drugs is as follows : 

L Earthy and absorbent bodies. 

2. Farihaceous, mucilaginous, gelatinous, gummy, and 

emollient bodies. * 

3. Bitter bodies. 

4. rAustere and acerb bodies. 

S* Acid bodies. 

. Aromatic bodies. 
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^ ^ 7. Fat and oily bodies. • 

\ 8. Sweet bodies. 

9- Acrid bodies. • 

It will, perhaps, be scarcely credited when we state, that 
the first coijlbustible drug,’* which its taste ** has assigned 
a place among the earthy and absorbent bo^jes, is incombusti- 
ble and tasteless. When treating of the earthy and absorbent 
bodies,” Mr. Gray says, only one compound combustible 
substance of this kind is now quoted in the London Pharmaco- 
pceia, namely, testa*. 

— Oyster shells consist of carbonate of lime deposited 
ill a tissue of gelatinous matter, which latter is very small in 
quantity ; hence they are used only as antacids. On calcina- 
tion, the gelatinous matter is burned, the carbonic is driven off, 
and a pure lime remains.*’ Now as cljalk is quoted in the 
London Pharmacopoeia, as \vell as oyster shells, the reader will 
wonder with us how it happened not to he arranged with the earthy 
and absorbent bodies ; it is true that it has no taste, and is not 
combustible ; but it is at least as sapid and as combustible as 
oyster shells ; the n*asoii we suppose to be, that as shell contains 
a small quantity of gelatinous matter which is combustible, but 
to which it owes none of its absorbent powers, it is ranked among 
the compound combustibles. We^ think w^e need scarcely ask, 
whether any arrangement can be essentially good which separates 
two varieties of carbonate of firtie, because one contains an 
admixture of gelatinous matter. 

The substances brought together uiTrler the name of farinace- 
ous bodies, are us dis.sid^lar as bodies c%n be. Amongthemare 
gum arabic, wax, liorns, henbane leaves, and eggs. 

Arrangeangnt, however, is a matter of secondary importance, 
provided the substances when met with are accurately described; 
burthere are manv instances of inaccuracy in Mr. Gray’s w^ork, 
S(uue of which, lalven at random, we shall point out, premising, 
luiw ever, that we did nut expect to find phosphorus and sulphur 
among the ** Metallic Elements” (p. 84)^ 

The first error which we shall notice occurs at p. 96 : ** Tlfiis 
oil of vitriol, bcing»cornposed of three charges of oxygen, united 
to one of sulphur and ten of w^ater, which last is itself supposed 
to be composed of a single charge each of oxygen and hydrogen, 
the compound is expressed thus : S -h O O O 4* 10 (H 4 0); 
or more concisely, thus, S 4 10 (H O) ; or still more cofi- 
cisely, thus, S' 4 10 IP.” This passage we have quoted 
somewhat at length, because it proves incontestably^ that Mr. 
Gray is ignorant of the composition of sulphuric acfd ; for he 
has once in words, and tlfree times by symbols, misstated its 
nature. It may, perhaps, be requisite to obser^^e, that by the 
word charge Mr. Gray means what other chemists teM atom, 
proportional or prime ; but oil of vitriol instead of containing ten 
chitrgeg of water, contains only one, as HDtsy be seen m any 
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modem work of the pure chemists/’ It might be supposed 
that the |i?ord reii, was accidentally substituted for of wateV;* 
Imt the symbols «agreeing with the former^ we must admit 
what we find so often repeated, to express the , state of the 
author’s knowledge on the subject, and it is astonishing that it 
should be so erroneous. 

In p. 177, Mf. Gray states, • that from the quantity of 
ammonia required for saturating acids, it may in consequence ol’ 
this lam be inferred that ammonia contains about 46 per 
eent* of oxygen ; and its change into azotic gas and hy- 
drogen gas, by being passed through a red-hot tube, shows 
that this is united with 36 of nitricum and 18 of hydrogen; 
BO that the composition of ammonia is 6 H 4- N + O/* 
If there be any thing in chemical science which appears 
to be settled, it is^ that ammonia contains no oxygen ; 
and the view which Mr. Gray has given of its composition is 
calculated to puzzle much mure than to inform. If the student 
after reading this passs^e were to look into the chemical works 
of Thomson, Henry, or Brande, he would find no mention either 
of oxygen or nitricum existing in ammonia. These speculations 
of Berzelius respecting the compound nature of azole, should 
have found no place in an elementary work. 

The st^-tements of the nature ana atomic constitution of the 
various salts are such as will give tlie pupil no idea of their 
compbsition ; thus in p. 204,* we are told that ‘^acetic acid, 
boiled on about one-quarter of its weight of litharge to three- 
quarters its bulk, then *%et by to settle and poured oft’ clear, 
is the liquor plumbi acctatis of the Pkirmacopouia, a dram of 
which added to a pint of water, and a dram measure of proof 
spirit, forms the well-known Goulard s lotion. Th^se are solu- 
tions of a salt which may be crystallized in plates, and is a sub- 
tritacetate of lead, or acet. ac. -f 3 ox. lead/^ » 

The fact is, that this solution is a subbinacetate of lead, but 
if it were what Ivir. Gray represents it to be, what idea of the 
proportions of its constituents can tlie pupil acquire, witliout 
lEiiOwii^ the weight of the atoms of acetic acid and oxide of 
lead ? The composition of 100 parts ought %o have been stated 
in the usual way ; added to this when treating of the noniencla- 
ture of salts in p. 81, no rules are given for describing those 
which contain an excess of ba$e« On the same ground we 
object to the following statement ; Moist iodine added to 
phosphorus yields a sour colourless gas, whicli is rapidly 
absorbed by water, and must be collected in a quicksilver appa- 
ratus ;*a*g^on of this gas weighs about 311 grains^ Here the 
changes are either P + P into 1* 4 P*, or 1 -f P + H* into 
I H 4- P* f and the new acid is called the iodic or hydroiodic/’ 
The pupil would naturally suppose, that Mr. Grs^v considers the 
iodic and hydroidic acids (properly hydriodic) as similar; but he 
ought to have known, that iodic acid consists of oxygen and 
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io4iDe, and the hydriodic acid of hydrogen and iodine ; it is the 
•Jatter only which is formed, excepting a quantity of^h'>sphoroog 
acid, of which no notice is taken, nor is the decomposition of he 
water even hinted at, although the formation of the hydriodic 
acid depends ypon it (p. 166). 

The directions for detecting the presence of arsenious acid 
(p. 151) are thus given in eight-lines : — “ If a person is suspected 
to be poisoned with arsenic, the antidote that is most readily 
obtained is a solution of soap ; and the contents of tho stomach 
may, to obtain satisfaction, be dissolved in boiling distilled 
water, the solution strained, and then, if any white arsenic has 
been taken up, on the surface being touched with a stick of 
lunar caustic, a sulphur-yellow precipitate will fall down imme- 
diately from the place touched.” These directions are incor- 
rect, and totally inefficient ; for it is nec^sary to make use of 
solution of an alkali, cither carbonate of potash asjproposed by 
Mr. Hume, or ammonia as preferred by Dr. Marcet. Besides this 
omission, Mr. G. has not stated one wordiof the ambiguity which 
may arise from the presence of a phosphoric salt, nor does he 
give any directions for procuring the confirmatory evidence 
which may be obtained by the use of sulphuretted hydrogen, 
sulphate of cupper, or from the alliaceous smell; nor is the direct 
evidence afforded by n;etallization in any way alluded (o. 

We cannot help noticing the contemptuous and unwarrant- 
able language which Mr. Gray Employs when speaking ^f La- 
voisier, a philosopher to whom every one, but Mr. Gray, knows 
that science is deeply indebted, and whose misfortunes entitle 
his memory to respect.^ “ Lavoisier reversed the analogy, and 
instead ‘of continuing to identify the metallic oxides with the 
earths, con^pared the earths to the metallic oxides ; and, being 
a Frenchman, he of course claimed this mere shifting of the 
terms of tlie analogy, as a great discovery.” 

With one more quotation, we shall conclude pur notice of the 
Elements of Pharmacy. In page 88, some of the properties of 
azote, chlorine, and iodine, are mentioned, and then come the 
following observations ; “ All of these Sre esteemed by Sir H. 
Davy, Brande, and the chemists of that school, as simple bodies 
in the present state of our knowledge, but ^rzelius and the 
rationalists consider them as oxides ; the supposed bases of the 
two first being called by him nitricum, muriaticum, and that 
of the third may be distinguished by the name of iodium.” 'Thus 
we have an author who has four times misstated the compoeitio& 
of sulphuric acid, venturing to divide chemists into toe two . 
classes of the rationalists and irrationalists, and placifig* amoi^ 
the latter the inventor of the safety lamp.—JBdiV. 
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^ Articus XV. 

SCIENTIFIC INTELLIGENCE, AND NOTICES 9F ^SUBJECTS 
CONNECTED WITH SCIENCE. ' 

I. On the Ignition of PltUind, 8fc* by Hydrogen Gas^ 

I have, jsays Prof. Doebereiner, already proved that the protoxide 
of platinum obtained by Edmund Davy’s method, has the property 
of causing alcohol, placed in contact with it, to attract oxygen gas, 
and to become converted into acetic acid and water ; and that this 
property is likewise possessed by the oxidized sulphurct of platinum, 
prepared by treating a solution of that metal witli sulnhureted hydro* 
gen, and exposing in a dry state the sulphuret formed by Uiat means, 
to the action of atmospl]cric air for some weeks. In this very remark- 
able process, 1 atom 46) of alcohol combines with 4 atoms 
(=5 4x8 = 32) of OX} gen, and forms witli it 1 atom (=51) of 
acetic acid, and 3 atoms^^= 3x9= 27) of water; that is so say, 
equal volumes of the vapour of alcohol and oxygen gas, become 
equal volumes of acetic acid and aqueous vapour; tor 1 atom of water 
is requisite to the isolated existence of acetic acid. The respective 
proportions in w hich acetic acid and water ajipear in this case, are 
exactly the same as those which they bear to each other in crystallized 
sugar of Itfad, and also in the .«ubacetate of copper ; the quantity of 
"water in acetate of soda is exaetjy double that which is contained in 
each of the former acetates. 

After liaving finished my ex|>eriments on this process of the forma- 
tion of acetic acid, I took* the opportunity of ascertaining the* rela- 
tions of the two above- nafned preparation!^ of platinum to different 
elastic fluids. The results of the experiments instituted for tlmt pur- 
pose arc interesting ; for 1 found, 

1, That neither oxygen nor carbonic acid gas was absorbed by tlu‘ 
protoxide, or by the oxidized sulphuret of platinum ; but that those 
substances absorbed every inflammable gas. 

2. That 100 ^r&iris of protoxide of platinum absorb from 15 to 20 

cubic inches of hydrogen gas, during which absorption so much ca- 
loric is evolved, that the protoxide becomes ignited, and the hydrogen 
bums with detonation, if it had been previously mixed witli oxygen 
or with atmospheric air. * 

The preparation of platinmn, charged with Itydrogen, lias the pro- 
perty> of greedily attracting as much oxygen gas as is requisite for 
the satumtion of the hydrogen it contains. If atmospheric air, tliere- 
fyre, be suflered to enter the tube containing it, it instantly deprives 
it of its oxygen, and even forms ammonia with a- portion of the resi- 
dual nitrogen, if there be not suflicient oxygen present for its satura- 
tion. lly»tliis agency the oxide of platinum k reduced, and thereby 
loses its remarkable property of dtspqsing alcohol to become acetic 
acid, and also that of condensing hydrogen gas ; but, what is yery 
remarkable, it retains the property of determining the latter substance 
to dM state in which it combines with oxygen gar, and becomes 
water ; and so much heat is evolved during this combination, that if 
the hydrogpii gas be mixed with pure oxygen, and the vulunm of*the 



1823 ,] % Scientific Intelligence. 465 

mixture be rather large, the platinum becomes red-hot. I could not 
but conclude, from this most remarkable phaBnomenon, that the 
^ finely-divided metallic platinum wliich is produced »y Qic igr.cous 
* decomposition of the ammonia-muriate, ^vould^ perhaps exhibit this 
singular effect upon the detonating mixture; and, to my great satis- 
faction, this sypposition was confirmed by the experiment. Some 
platH^um powder, prepared from the saline ]>recipitate just named, 
was wrapped up in white blotting-paper, and brought into contact 
with the hydrogen gas ; and, as might lie expected, no absorption 
took place, nor any other perceptible mutual action. Upon this I 
caused atmospheric air to Iiave access to the platinum powtlcr in con- 
tact with the hydrogen, and after tlie lapse of a few moments that 
remarkable reaction took place ; viz. the gas diminished in volume ; 
and in ten minutes all the ox 3 'gen of the atmospheric air admitted 
had condenseil with the hydrogen into water. 1 afterwards mixed 
pure oxygen gas with the hydrogen in contact witli the platinum ; a 
condensation ot both immediately took place, and the platinum heated 
to such a degree, that the paper in which was \vra[)pod was sud- 
denly charred. These ex[>Lriments uere reficated about thirty times 
on the same da}', Jul\' 27, JS2fU on which I discovered this remark- 
able phfenomcnon, and with the same succAs every time. 

What useful applications of this discovery inny be made in oxyme- 
try, the synthesis of water, &c.. I 'shall hereafter state more circum- 
stantially. I shall at present inerelv oh‘^ervc, in conclusion, that the 
entire piuenomenon must be considered as an electric one, that tlie 
hydrogen and platinum form u voltaic combination, in^ which the 
former represents the zinc ; — the fir.sl Vstablislicd instaiice of an elec- 
tric alternation formed by an clasth.’ fluid and a ^olid suhstaiiEtc; tlu* 
application of which uili lead to furiluT dibcoveries. 

1 obtained another interesting result iu^ an experiment on the rela- 
tion of the oxidized sulpl^urct of platinum^to carbonic oxide. 1 fouml 
that this gas is always diminished fo half its bulk when it comes into 
contact with the snljdiuret, and that the remaining ga'*- is not carbonic 
oxide, hut^arbomc acid. Y /.a carhanic oAi\Ie is therefore decar- 
honized ht/ the oxidized snlphttnt nf pLithinmy nad therchif changed into 
carbonic acid. 

so ere 

I send you a short supplement to the paper communicated to j'ou 
sonid days ago, or. the newly dUeovered p»f>perties of several prepa- 
rations of platinum, 'i'hat the coiuinuatioti of the experiments on 
this interesting .suHject would load to new discoveries, was to be ex- 
pected. 1 inertly mention to-da}', that 1 have succeeded iii making 
tlie observed dynamic relation ol‘ the platinum pow'der to the hydro- 
gen gas, appear in a very .splendid manner by experiment. If hydro- 
gen gas be suffered to issue from a gasometer through a capillar}^ tube 
bent downwards, upon the platinum contained in a small glass funnel 
sealed at the bottom, so that the stream may mix with the atmo-^ 
spheric air before it comes in contact with the platinuiit. fi’hich is 
effected when the tube is fr#m 1 to 1 J or 3 inches distant from the 
plaHnutn, the latter almo.st instantly becomes red- and wbite-bpt, and 

• From a lettef of Ptofetmt Da^bereiner to Professew Schweigger, Jeiw, 
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retnnins. so, as long as the hydrogen continues to flow upon it« If 
the stream of gas be strong, it becomes infiamed, particularly if it 
has already IjeeX mixed in the reservoir with some atmospheric air/ 
This experiment is \ery surprising, and astonishes every beholder, 
when lie is informed, that it is the result of the dynamic reaction of 
two species of matter, one of which is the lightest and^ th« other the 
most ponderous of all known bodies. That 1 have already apfitied 
this new discovery totthc formation of a new apparatus for procuring 
fire, and of a new lamp ; and that I shall avail myself of it for much 
more important purposes, you well suppose beforehand : — more 
of it in tny^ next. — [Plul. iSIag. vol. ixii. p. 289, from Schweigger^s 
Journal.) * 


From the Annales de Chimio et dc Physique, t. xxiv. p. 91, we 
extract the following additional experiments by M. Dcebereiner 

I have found that the combustible energy of hydrogen is so much 
increased by contact witlf tlic powder of platina, that it will combine 
in a few niiiuitos with all fie oxygen of a mixture which consisted of 
99 parts of a/ote and 1 of oxygen ; an ctlect which cannot be pro- 
duced by the strongest electrical sparks. 1 mix, however, for tlicse 
experiments, the powder of pialina with potters* clay, and I moisten 
this mixture to Ibrm it into small balls of the size of a pea; 1 sulier 
these balls to dry in the air, and afte rwards beat them to redness in an 
enanicllcrs lamp, A ball of platina of this kind, although weigh- 
ing only freyn 2 to 1 orG grains, is capable of converting any volume 
of the detonating gas into water,*^ provided that after each 0[»tTatian 
it is carffully dried, and it may bv’^ employed for the same purpose 
more than a ihousand times. 

'fhe cora[)Ound gases containing hydrogen, such as ammonia, 
olefiant gas, carburv‘ted liy^ilrogen, manat acid gas, ^c. do not 
combine with oxygen by the intervention oi’ the j)owder of platina. 

Wlun a jet of hydrogen was <lirected u[)on u mixture of powder of 
jilatina and nitrate of platina and ammonia, the mixture •bteauie red- 
hot with a crackling noise and the emission of sparkn. 'I'iie sanu* 
ettect occurred with the black i' iwcUt of ])latina, which zinc separ^ftes 
from the soiutI'>n that niutai. Hiis powtler is a mixture of oxide 
and reduced pialina. I'his powder po''se^^e.s the property of gradu- 
ally converting alcohol, when oxvr* n is present, into acetic acid. 

A*inong the other metals which 1 Jiave hitherto tried, nickel, pre- 
pared by decomposing ;ho oxalate, is the only one which has the 
property of converting a mixlure of oxygen and hydrogen into water, 
and this takes place very slowh. 

II. On the liTfiiiion of Platina llifdro^cn (ias, By Mr. A. Garden. 

(To tini Kiliu>rol' the .tn/bih nf ^ 

• BEAU STK, 20, mX 

» • 

The very curious phamornenon, receutiy observed by Dosbereincr, 
that o jtjt of hyilrogen gas wlien brought iiito contact with metallic 
common temperatures, produces a temperature equal to 
that oW^ition, has already been noticed by other chauists, naniely, 
by Messrs, Dulong and Thenard, in France ; and by Faraday ai^ 
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llerapatli, in England; but these philosophers do not mention that 
any other than substances actually in the metallic ;state are capable 
of exhibiting a similar appearance. f 

After repeating several of the experiments already puJllished, I was 
induced to submit a number of other bodies to the action of the 
hydrogen#jet. Some I found to have their temperature slightly in- 
creased, anA\hc greater number not at all : but the most remarkable 
increase which I have observed has been witl^ the ore of iridium;^ 
this substance* when previously heated to redness andsufiered to cool, 
becomes red-hot by a stream of cold hydrogen, in the manner of 
spongy platinu, and appears lo retain the property of bo doing equally 
w*ell. 

Tlie circumstance of tliese bodies becoming heated to incandescence 
in our atmosphere of medium temperature, naturally suggests the idea 
of employing them for the instantaneous production of fire and light ;f 
but, in order that this ma}^ be done wuth tolerable certainty, so as to 
be really useful, it becomes necessary lliat the effect shall take place 
at pretty low t(*mperatures. To ascertain this point 1 made the fol- 
lowing experiments : — t 

A quart bottle filled with hydrogen gas was placed in an earthen- 
ware wino-coolcr, and the space bctweeiUhe sides of the bottle and 
of the cooler was filled up with ice, broken into small fragments, a 
small piece i>f spongy platina was exposed upon a slip of foil of the 
same metal, and laid u[)on the surface of the ice ; iu this state the 
whole was left in an apartment (at for about three quarters of the 
liour ; lit the end of this time tlie temperature of the platina foil was 
found to he Ik"®, which, with the Spungy metal, was covered witli a 
considerable film of moisture. • » 

A jet of gas was now made to ])ass from the bottle through a capil- 
lary tube U[)on the spongy jilutina, the moisture immediately began 
to evaporate, and tlie nietui (|uickJyM)ecame heated to whiteness, 
kimiling tiu' hydrogen it issued from the orifice of the tube. 

From the nsult of this experiment (which was made, not so much 
with a to deu rmine the minimum temperature at which the effect 
eould be ])roduced, a< to see whether it would take place at the usual 
degrees of afnu»,-phei ic temperature in this climate.) it has appeared 
that a very ready and elegant mode of obtainyig light may be ob- 
tained. 

I have constructed several lamps for the purpose upon a very 
simple priucipie, and from the cerlaint;f which 1 have hithcKo ob- 
served, 1 bavi‘ rt^.ison to believe that they will answer most completely. 
When 1 have satisfied myself as to the most convenient form, I shall 
probably trouble you with u sk^^tch of it, and also v.dth the results of 
a few more experiments upon the subject. 

1 remain, dear ISir, your’s truly, 

A. Garden. 




♦ I jiT)6ftn the blftok powilci* whicli remains after the actiu|i of nitro-muriatic Jicid 
upon crude plutimuiu a-ul which also contains osnuum. * 

•f* ihfbcreincr sav'^, tliat be iias already applied his dijscovevy to tins purpose# 

2 H 2 
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III. On the Fusion of Charcoal^ Graphite, Anthracite^ and the Diamond. 
By Professor ^illiman. 

^ ^ iConclud4:d front p. 316.) 

In a second letter Infmedlately succeeding that already given, dated 
April 15, 1823, Dr. Silliraan states:— » 

Having last year caused to be constructed an apafii^tus, capable 
of containing fifty-two gallons of gas, for the supply of your com- 
pound, or oxy-hydrog5n blow-pipe, and capable of receiving a strong 
impulse from pressure, I have been intending, as soon as practicable, 
to subject thp diamond and the anthracite to its intense heat. Al- 
though their being non-conductors, would be no impediment to the 
action of the blow-pipe flame on them, still, obvious considerations 
have always made me consider the success of such experiments as 
very doubtful. I allude, of course, to the combustibility of these bo- 
dies, from which we might expect that they would be dissipated by 
a flame sustained by oxygen gas. 

My first trials w'ere mac^e by placing small diamonds in a cavity in 
charcoal, but the support in every instance, so rapidly consum- 
ed, that the diamonds were speedily displaced by the current of gas. 
I next made a chink in a pioce of solid quick lime, and crowded the 
diamond into it ; this proved a very good support ; but the effulgence 
of liglit was so dazzling, that, although through green glasses 1 could 
steadily inspect the focus, it was impossible to distinguish the dia- 
mond in the perfect solar brightness. This mode of conducting the 
experiment, proved, however, perfectly manageable ; and a large 
dish, placed Beneath, secured the^diamonds from being lost (an acci- 
dent whi(ii I had more than once met with), when suddenly displaced 
by the current of gas ; as, however, the support w as not combustible, 
it remained permanent, except that it was melted in the whole region 
of the flame, and covered wish a perfect white enamel of vitreous 
lime. The experiments vrer^ frequently su.sjlf'mlcd, to examine the 
effect on the diamonds. They were found to be rapidly consumed, 
wasting so fast, that it w^as necessary, in order to examine <!ibem, to 
remove them from the heat, at very short intervals. They exhibited, 
however, marks of mcijdent Jiision, My experiments w'cre performed 
upon small wrought diamonds, on which there were numerous po- 
lished facets, presenting extremely sharp and well-defined solid edges 
and angles. These edges and angles were always rounded and gene- 
rally ^obliterated. The whoU surface of the diamond lost its conti- 
nuity, and its lustre was much impaired ; it exhibited innumerable very 
minute indentations, and intermediate and corresponding salient points ; 
the whole presenting the ajipearance of having been superficially 
softened, and indented by the current of gas, or perhaps of having had 
its surface unequally removed, by the combustion. Iii various places, 
near the edges, the diamond was consumed, ivith deep indci^ations, 
and occasionally where a fragment had snapped off, by decr^Htation, 
it ^disclosed a conchoidal fracture and a vitreous lustre. These results 
M^ere nearlj'* uni form, in various trials; and every thing seems to indi- 
cate that were the diamond a good conductor, it would be melted by 
the defiagrator ; and were it incombustible, a globule w ould be ob- 
tained b;jy|he compound blow-pipe. ^ 

In on^jpjperiment, in which 1 used ^ support of plumbago, there 
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* were some interesting varieties in the phenomena. Tile plumbago 
being a conductor, the light did not accumufate as it did when the 
support was lime, but permitted me distinctly to see the diamond 
through thb v^ole experiment. It was consumed with great rapi* 
dity j a delictfte halo of bluish light, clearly distinguishable from the 
blow-pipe flame, hovered over k; the surface appeared as if softened, 
numerous distinct but very minute scintillations were darted from it 
in every direction, and I could see the minute cavities and pro- 
jections which I have mentioned forming every instant. In this ex- 
periment I gave the diamond but one heat of about a minute ; but on 
examining it with a magnifier, I was much surprised to find that only 
a very thin layer of the gem, not much thicker than writing paper, 
remained, tlie rest having been burnt.* 

I subjected the anthracite of Wilkesbarre, Penn, to similar trials, 
and by heating it very gradually, its decremtation was obviated. It 
was consumed with almost as much rapidjfty as. the diamond ; but 
exhibited, during the action of the heat, an evident appearance of 
being superficially softened ; I could also distinctly see, in the midst 
of the intense glare of light, very minute globules forming upon the 
surface. These, when examined by a magnifier, proved to be per- 
fectly white and limpid ; and the whole surface of the anthracite ex- 
hibited, like the diamond, only with more distinctness, cavities and 
projections united by flowing lines, and covered with a bl^k varnish, 
exactly like some of the volcanic slags and semi- vitrifications. The 
remark already made, respecting the diamond, appears to be Equally 
applicable to the anthracite, i. e. that its want of conducting power is 
the reason why it is not melted by the deflagrator, and its combusti- 
bility is the sole obstacle to its complete fu^^^on by the compound blow- 
pipe. • * 

I next subjected a parallelepiped of plumbago to the compound 
flame. It was, consumed with considerable rapidity, but presented at 
the same time, numerous globules of melted matter, clearly distin 
guisljable by the naked eye ; aud when the piece was afterwards exa- 
mined, with a good glass, it was found richly adorned with numerous 
perfectly white and transparent spheres, connected also by white 
lines of the same matter, covering the greater part of the surface, 
for the space of half an inch at and around alie point, and presenting 
a beautiful contrast with the plumbago beneath, like that of a white 
enamel upon a black ground. 

In subsequent trials, upon pieces from various localities, foreign and 
domestic (confined however to very pure specimens), I obtained still 
more decided results; the white transparent globules became very 
numerous, and as large as small shot ; they scratched window glass— 
were tasteless — harsh when crushed between the teeth, and they were 

% • 

♦ 111 Tilloch’s Phil. Mag. for November 18S1, vol. Iviii. p. 386, I observe the fol- 
lowing notice by Mr. John Murray “ Dy repeatedly exposing a diamond to the 
action jof the oxy-hydrogen blow-pipe in a nidus of mas^ncsia^ it bec.ame as as 
charcoal, and split into fragments which displayed tlie conchmdal fracture. ^||»' 

It will be found,# that this gem afiixed in magnesia soon flies off in minstln^nig- 
nients, <iSKhibiting the impress of the conchoidal form. 

lii lately exposing the diamond fixed on a support of pipe-day, to ihe %aited gas, 

I succcedc^in completely indenting it : — examii^ it after the expenmi^ts, it exlii- 
bited proofs of having undergone jf* 
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not magnetifc. They very much resembled melted sileago, had not' 
be supposed to be derived from impurities in the plumbx, and might 
their appearance been' uniform in the different varieties of that sub- 
stance, whose analysis has never, 1 believe, presented afty combined 
silex ; and neither good niagnitiers, nor friction of the pdwder between 
the fingers, could discover the slightest trace of any foreign substance 
in these specimens. Add to this, in different experiments, I obtained 
very numerous perfectly black globules on the same pieces which 
afforded the white ones. In one instance they covered an inch in 
length, all around ; many of tliem were as large as common shot ; and 
they had all the lustre and brilliancy of the most perfect black enamel. 
Among them were observed, here and there, globules of tlie lighter 
coloured varieties. In one instance the entire end of the parallelopiped 
of plumbago was occupied by a single black globule. The dark ones 
were uniformly attracted^by the magnet, and i think were rather more 
sensible to it than the plui^pbago, which had been ignited, bur not melt- 
ed. We know how’ easily, ‘n substances containing iron, the magnetic 
susceptibility is cbangedfby slight variutioiis of temperature. 1 am 
aware, however, that the dark globules may contain more iron than 
the plumbago from which they were derived, as the combustion of part 
of the carbon may have somewhat diminibhed the proportion of that 
substance. I find that the fusion of the plumbago by the compound 
blow-pipe is by no means difficult; and the instrument being in good 
order, goefd results may be anlicipated with certainty. As the press 
is w’ailkag while 1 write, it is not ip 1113^ power to determine the nature 
of all of these various coloured globules, and particularly to ascertain 
wliether the abundant white globules are ow ing to earths combined 
with the plumbago, or w hcHher they are a different form of carbon. 
If the former be true, it pi^oves that no existing anal3^sis of plumbago 
can be correct, and would still leave the remarkable white fume, so 
abundantly exhaled between the poles of the deflagrator, and so ra- 
pidly traJisferred from the copper to the zinc pole, entire!^*'* unaccount- 
ed for. I w ould add, that Jhr the mere JuHon of plumbago, the blow- 
pipe is much preferable to the defiagrator ; but a variety of interest- 
ing phenomena irf relation to both plumbago and charcoal arc exhi- 
bited b3" the latter, and not b3^ the former. 

*“A postscript to this cQmmunication, dated April 18 , gives the ibl- 
lowing statement : — 

The anthracite of llliodc-lsland is thought tf be very pure. Dr. 
William Meade (see llruce’s Journal, ]). J6), estimates its proportion 
of carbon at ninety-four per cent. This anthracite I have just suc- 
ceeded in melting 1)3'' the compound blow-pipe. It gives large bril- 
liant black globules, amt attractable b3" the magnet, but in other re- 
spects not to be distinguished from the dark globules of melted plum- 
bago. The experiment w^as entiicly successful in every trial ; and the 
great fiufnber of the globules, and their evident flow from, and con- 
nexion with, the entire mass, permittevil no doubt as to their being 
really the melted anthracite. 

T$e Kilkenny coal gave 0013’- white and transparent globules ; but 
it seems rather difficult to impute this to impurities,nsince this ^thra- 
cjte is stated to contain ninety-seven per cent, of carbon, 

I have ex'posed a diamond this aflernoon to the solar focus ih*a jar 
x)f pure oxygen gas, but obser*ved no «gns of fusion, nor ifideed did 
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I expect it, but I wished to coipparc this old experiment with those 
* related above. / 

The diamond is now the only substance whicl^ has not rfeen perfectly 
melted. ^ 

I insert^ piece of pkunbago into a cavity in quick lime, and sue* 
cceded in melting it down by tlic blow-pipe into two or three large 
globules, adhering into one mass, and occupying the cavity in the 
lime ; these globules were limpid ; and nothing remained of the origi- 
nal appearance of tlie plumbago except a few black points. 

The subject is concluded at p. 378, of the Journal, by the addi- 
tional notice subjoined, dated April 23. 

If melted charcoal, plumbago, and anthracite do really approximate 
towards the character of diamond, we ought to expect that, in conse- 
quence of fusion, there would be a diminution of conducting power, 
with respect both to heat and to eicctricit} . This I find to be the 
fact. As soon as the point of charcoal is fused by the deflagrator, the 
power of the instrument is very much imyifcdcd ])y it ; but as soon as 
the melted portion is removed, tlie remaining •charcoal conducts as 
well as before ; and so on, for any number of repetitions of the expe- 
riment, with tlie same pieces of charcoal, t 

The globules of melted plumbago are absolute non-conductors, as 
strictly so as the diamond. This fact is very pleasingly exhibited, 
when a point of prepared charcoal, connected w ith the zinc pole of 
the deflagrator, is made to touch a globule of melted plumbago, how- 
ever small, still adhering to a parallelopiped of plumbago in its natu- 
ral state, scrcwx*d into the vice connected with the copper pole ; not 
the minutest spark wall pass ; but'if the charcoal point be inched, ever 
so little aside, so as to touch tlie plumbago in its common state, or 
even that w^Inch has been ignited, without being fused, a vivid spark 
will instantly pass. Tl\^s fact is the mqpe remarkable, because it is 
equally true of the intensely black globules which are sensibly mag- 
netic, and therefore contain iron, as of the light coloured and limpid 
ones, wl^h are not attractable. 

The globules of melted anthracite are also perfect non-conductors. 
Ibis may appear the less remarkable, because the anthracite itself is 
scarcely a conductor ; at least, this is the commoij opinion ; and it cer- 
tainly is stiictly true of that of Wilkcsbarrt,^ and of that of Kilkenny ; 
for when both poles are tipped with those substances, there is only a 
minute spark, which is but little augmented w'hen charcoal termfhatts 
one of the })o]es. ^ But the fact is remarkably the reverse with the 
Rhode-Island anthracite; this conducts quite as well as plumbago, 
and 1 think even better, giving a very intense light, and bright sciii- 
tiilatious. 1 have now no doubt that the deflagrator will melt it, but ^ 
have not had time to complete the trial. 

If it should be said that the conducting poti^er of the Rhode- Island 
anthracite may be ow ing to iron, wc are only the more embarrassed 
to account for the fact, that its black melted globules art^ii^ensible to 
the magnet, and are perfect non-conductors. 

^ It will now probably ncTt be deemed extravagant, if we conclude 
that our melted carbonaceous substances approximate very tiearly to 
ConditioPiOf diamond. 
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Article *XVI. 

SCIENTIFIC BOOKS. 

« 

PREPARING FOR PUBLlCATlOlf . \ 

C'apt. Parry's Journal of a Second Voyage for the Discovery of the 
Xorth*west Passage. Ito. 

Economy of the Eyes, being Precepts for the Improvement and Pre- 
servation of ^he Siglit. By VV. Kitchener, MD. 

Mr. John Curtis has in the press No. I. of his Illustrations of English 
Insects. We understand the intention of the Author is to publish 
highly finished figures of such species of insects (with the plants upon 
which they are found) as constitute the British genera, with accurate 
representations of tlie parts on which the characters arc founded, and 
descriptive letter-press to each plate, giving as far as possible the habits 
and economy of the subjei'*ts selected. The work will be published 
monthly, to commonuc tlierlst of January, 1824. 

PCBUjSHKD. 

No. XX. of Sowerby’s Genera of Shells, containing Cardita, Cypri- 
cardia, Thccidium, Bostcllaria, Strombus, and Pteroceras. 

Chemical Recreations, a Scries of amusing and instructive Experi- 
ments, &c. with a Description of a cheap and simple Apparatus. 
18mo. 3s. 

First Ste[1fe to I^otany, intended as popular Illustrations of the 
Science, ieading to its Study a.s a Branch of general Education. By 
James L. Drummond, MD.*^ 12mo. 100 cuts, 9a*. 

Lectures on the general Structure of the Human Body, and on the 
Anatomy and Functions of ffic Skin. By T. Chevalier, FRS. &c. 
8vo. 12.S*. *' ^ 

The Pupil’s I’harmacopocia. ISmo. 

Observations and Commentaries on Medicine compared Science 
with the other learned Professions. By Adam Dods, MD, 8vo. 2s.6ri 


Article XVII. 


NEW l^ATENTS. 

^ J. Christie, of Mark-lane, London, merchant, and T. Harper, of 
‘ Tamwortli, Staffordshire, merchant, for their improved method of com- 
bining and using fuel in stoves, furnaces, boilers, and steam-engines. — 
Oct. 9. 

J. R. Cottor, of Castle Magnor, near Mallow, in the county ofCork, 
certain^irvprovements on wind musical instruments. — Oct. 9. 

J. Hcnfrey, of Little Henry-street, Waterloo-road, Surrey, engineer, 
and A, Appiegatli, of Duks-street, Stamford-street, Blackfriars, Surrey, 
printer, tlir certain machinery for casting types. — Oct. 9. 

E. *S. Swaine, of Bucklersbury, for a method of producing and 
serving artificial mineral waters, and for machinery to effect the 
. — Oct. 9. 
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Article XVIII. 

• 

METEOROLOGICAL TABLE. 


1823. 

Wind. 

Bako» 

Max. 

lETER. 

Min. 

Tbxrm< 

Max. 

)METER« 

Min. 

£vap. 

I 

Rain. 

0aniell*s hyg, 
at noon. 

lOthMon. 









Oct. 1 

Var. 

29-49 

28*84 

60 

30 

— 

25 


2 

N W:2996 

29*48 

60 

28 1 

^ — 



3 

W 

!30*08 

29-96 

60 

40 • 

• 

08 


4N Wi30-21, 30*08 

59 

34 . 

_ 



5.S E'30-22 29 98 

65 

52 ^ 

_ 



6;S E|30 04 29*95 

62 

50 


08 


7 

S W 30- 12,30*04 

62 

36 

_ 



8|S Wl30*0429-6\S 

61 

46 

_ 

21 


9 S w!a9 ()8 29-58 

56 

34 

_ 



lOS WI29-58 

29*11 

55 

, 38 

— 

23 

» 

11 S WI29-30 29*11 

55 

36 

— 

10 


12 

S W'29*33 2.9-30 

54* 

43 

•70 

05 

• 

13 

E 

29*57 29-33 

55 

32 

— 

04 


14 

W 

,29-57 ,29- 56 

53 

3^; 

— 



15,S Wi2970 2^1-36* 

55 

3% 

_ 



16’ 

W 

29*73 29-70 

55 

30 

— 1 



17 

N E 

2973,29*67 

55 

38 

— 



18‘ 

' N 

129-77.29-67 

53 

38 1 


03 



E 

30*08 29*77 

61 

50 1 

I 



. 

20 

E 

30 32 30*08 

62 

52 1 

~ j 



21 

E 

30*32:30*28 

60 

50, ! 

— — • ' 



22 

S El30*28o013 

55 

36 

— i 



23 

E 

'J0M330-12 

56 

39 ^ 

— 



24 

E 

30*37'30*12 

56 

37 

— 


• 

25 

N 

3fi'52:30-37 

50 

37 

— 



26 

N 

30*52 

30*37 

49 

44 

— 



27jN W 

30-27 

30-00 

1 55 

44 

— 



28 

s w 

30-00 

29-77 

58 

40 


26 


29 

w 

29-77 

29*42 

48 

41 

_ 

— 


, SON E 

2942 

29*18 

46 

39 

_ 

1*24 


31 

N e; 

29-86 

29*18 

43 

34 

. *70 

43 

«« 


1 

30*32 

28*84 

65 

28 

1*40 , 

3*00 

% • 


.The observations in each line of the table apply to a period of twcnty-ftnir bounty 
beginning at 9 A#M> on tlie day indicated in the lirst column* A daah denote! that 
th«i|^lt is included in tlie next tbUov^ing observation. 
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REMARKS. 

« 

Tenth Month , — I. Rainy. 2. Very foggy morning: <inc day. 3, AVhite frost: 
day fine; evening rainy. 4. Cloudy. 5. Rainy. 6. Rainy. 7 — 10, Fine. 
11. Cloudy. 12. Fine. 13. Rainy. 14 — 17. Fine. IH. Rainy. 19 — 20. Over- 
cast. 21 — 24. Fine. 25 — 27. Overcast, 28. Fine: rain at night, 29. Fine. 
30. Rainy. 31. Rainy; stormy- 

RESULTS. 

Winds : ' N, 3 ; NE, 3 ; E, 6 ; t’E. 3 ; S W, 8 ; W, 1; NW, 3 ; A^ar. I. 
Barometer : IVIcan height 

For the month 29’828 inches. 

For the lunar period, ending the 2()th 29*668 

For 12 days, ending the 2d (moon north) 29*761 

For 14 days, ending Uie Ifith (moon soutli) 20*718 

For 1 3 days, ending the 29th (moon north) 30*07 1 

Thermometer: Mean height 

' For the montli ..I........ 47 *6770 

For the lunar period * 48*172 

For days, the sun in Idbra 49*600 

Evaporation. 1 *40 in. 

Rain 3*00 

«» r 


Laboratory^ Stratford^ Eleventh Months 21, 1823* 


tl. HOWAHiP. 



INDEX 


A CIII), butiric, jiccount of, 209. 

capric, account of, 200, 

- ca}>roic, account of, 210. 

- — citric, crystalline form of, 119. 

— — — gallic, cry'.tallin<‘ form of, 1 1 9. 

- ‘ phocenic, account of, 210. 

Acetate of lead, crystalline form of, 374. 

soda, crystalline form of, .39. 

zinc, crystalline form of, 39. 

Actynolite, glassy, analysis of, 231. 

Air of tbc ritniosphere, on the presence of 
muriatic acid in, 25. 

Alp". on the newer deposits of, 234. 
.(VltitiHlc and azimuth instrument, notice 
respecting the M’^estbury, 397. 
Ammonia, chromate of, crystalline fonn 
of, 2W7. 

oxalate of, cry'stallinc fonn of, 

374. 

- „ . phosphate of, crystalline form 

of, 2rt5. • 

buccinate of, crystalline form 

of, 286 

Artimal »cid>, newly discovered, account 
of, 209. 

Antimony, tartrate of potash and, crystal- 
line form of, 4(1. 

Astronomkal •observations, 43, 138, 149, 
259, 354, 435. 

y\tmosphcre over tlic sea, on the absence 
of carbonic acid in, 75. 

Aurora borealis, notice of Capt, Franklin’s 
observations on, 55, 


Barlow, Prof, notice of his pajier on the 
variation of t>)c horizontal and dipping 
needle, 6:c. 62. 

Barometer, instructions for the application 
of, to the nicasiurcmeiit of heights, 95, 
162, 259. 

Barium, chloride, composition of, 349, 

Barton, Prof, on the generagon of tlie 
opossum, 340, 

*Barytcs, muriate, crystallized, composition 
' oi; 339. 

Bauer, 51 r. flotice of his paper on the 
^ vibrio tritici, 219. 

* Beaufoy, Col. astronomical observations, 
13, 138, 149, 359, 354, 435 . ^ 


Bevan, 54r. notice of hiS paper on the 
heights of places in tlie trigonometrical 
survey, 227. 

Bichloride of mercury, crystalline fbrm of, 
285. 

Biggs, 51r. on the ratio of expansion of 
gases, 415. 

Binacetate of copper, crystiilline form of, 
39. j 

Blood tlie^liings. on the cause and 
effee* of an obstruction in, 211. 

IT" 6. 

Blue, Jf russian, method of distinguishing 
ultramarine from, 34. 

Boa^ excrement of, 7 1. 

Boa/e, 3)r. notice of his paper on the tin 
ofe of Botallack and Ivevant, 52 — ana- 
lysis of tin pyrites, 5.3. 

51 r. on the •ubnj^prsion of part of 

* 5Iount Bay, &c. 46. 

Books, new scientific, 76, 15f, 237, 317, 
398, 472. 

Bouc, Dr. on the newer deposits of the 

41ps, 234. 

Brf^ike, 51r. analysis of his Familiar In- 
troduction to Crystallography, 143. 

- ■ ■ on the crystalline forms of 

artidcial salts, 38. 117, 284, 374, 437. 

Biissy, 51. on the coinposition of morphia, 
229. 

Butiric acid, account of, 209. 

Butter, analysis of, 69. 

C. 


Calcium, chloride of, composition of, 343. 

Calomel, crystalline form of, 285. 

Caoutchouc, mineral, discovery of, in New 
England, 332. 

Carbon, hydriodide of, method of prepar- 
ing, 76. 

Carbonate of magnesia and iron, analysis 
of, 75. 

» bcr^tstalline fofih of, 

375. 

Carbonic acid, on the absence of, in tlic 
atmosphere over tlie sea, A 5. * 

Carnc, Mr. on the mineral productions, 
and the ^lo^ of St. Just, 49, 

Chambexlam, 51?. on napthaline, 135. 

Charcoal, on the iieion mid vcdetilbsation 
of, 73, 468. 



476 


Index. 


Chevreul, M. an 9 l 3 rsi$ of butter, 69*- 
on newly dis^^oveied animal adds, 209. 
Chloride of barium, compd^tion of, 340. 

, of calcium, composition of, 343. 

of mercury, crystalline form of, 

285. 

of potassium, disci^very of, in the 
earth, 258. 

— - — of strontium, composition of, 343. 
Christie, Mr. on the diurnal variation of 
the magnetic needle, 68. 

Chromate of ammonia, crx'stalline form of, 

287 . 

potash, crystalline form of, 

120 . 

soda, crystalline form of, 

287. 

Chrome, existence of, in native tina, 
198. . " 

Cinchonia, sulphate of, crystalling <brm of, 
375. 

Citric add, crystalline form of, 1 1 \ 
Oeavelandite, on, 394, 448. x 
Cobalt, sulphate of, crystalline form of, 
120 . 

Coffee, on an improved mctliod of mat »ng, 
30. 

Combustion, slow, of tallow, oils, and 
wax, 44. 

Congreve, Sir Vv . obser\'atioiis t)n lus rc- * 
port on gs^s light establishments, 1 . 
Conybeare, liev. J. J. on the geolog) of 
^ Cornwall and Devon, 35 — on a scarce 
and curious alchemical work by M. 
Maier, 242, 426. 

— ■■ * Rev. W. D. memoir illukra- 

tive of the general geological map of tlie 
prindpal mountain chains in Europe, 
214. 

Cooper, IMr. analysis of sulphate of nickel 
and potash, 440. 

Copper, binacelate of, crystalline form of, 
39. 

Cornwall and Devon, on the geology of, 
35. 

Cornish ♦ rocks, on the nomenclatui^ of, 
46. 

Corrosive sublimate, crystalline form of, 
285. 

Couch, Mr. on the use of the electrical 
faculty of the torpedo, 156 — on the na-i 
tural history of fishes in Cornwall, 360. 
Crystalline forms of artificial salts, on the, 
38, 117, 284, 374, 437. 

Gumming, Rev. J. list of substances ar- 
rr* ged accordini^ to their tlicrnioclectric 
relations, anrf description of instruments 
for exhibiting rotation by thermoelec- 
tridty, 177 — description of tlie galva- 
noscope, 288 — on some anomalous ap- 
earances on the thennoelectric series, 
22~-oii thennoma|gietic rotation, 436. 
Cystic oxide from a ^9 descripUon and 
analysis of, 31^* 


D. 

Dalton, Mr. on corrections for moisture in 
gases, 229. 

Daniel], Mr. on the ch,.nge in the freezing 
point of thermometers, .309 — analysis 
of liis Aleteorological Essays and Obscr. 
rations, 452. 

Darwin, Sir F. on the volcanic island of 
31ilo, 274. 

Davis, iVlr. on the Chinese year, 308. 
Davy, Dr. on pn cum ato- thorax, 61. 
Declination, on the change of, which, has 
taken place in some of tlie principal 
fixed stars, 247. 

Deluge, on tlie, 344. 

Dewey, Prof, analysis of cr}'stallized stea- 
tite, 223. 

— — Mr. on gas works, and the stih- 
stanres from which gas is usually pre- 
jmred, 401. 

Diamond, fusion of, 311, 468. 

matrix of, 154. 

Dohereiner, Prof, on the ignition of pla* 
tina, &c. by hydrogen gas, 464, 466. 
Dulong and Thenard, MM. on the pro- 
perty which some metals possess of fa- 
cilitating the combination of elastic 
fluids, 376. 

Duncan, C’apt. notice of some newly dis- 
covered islands, 379 . 

Dupin, M. on the safety of steam engines, 

m 

E- 

Ear, human, and of the elephant, differ- 
ence of construction between^ 224. 
Electrical faculty of the torpedo, use of, 
156. 

Emetic tartar, crystalline form of, 40. 
Expedition for the discovery of a north- 
west passage, notice of the return ot‘, 
394. 

F. 

Faraday, l\Ir. observations on the pundc 
tint of plate glass as affected by light, 
396 — on the diangc of musket balls in 
Shrapnell shells, 398— letter from, re- 
specting his historical sketch of electro- 
magnetism, 67. 

Ferropnissiate df potash, cr^^stalline form 
of, 41. 

Forbes, Dr. on the geology of the LandV 
End disbict, 47 — on the geology of 8t. 
MichaePs Mount, 31. 

Forchhammer, Dr. on the transition for- 
mation of Sweden, 16. 

Franklin, Capt. notice of his narrative of 
a journey to the shores of the Polar Sea, 
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G. 

%C?allic acid, crystalline form of, 119. 

, fCialvanoscope, description of, 

Garden, Mr. on the ignition of platina hy 
hydrogen gas^466. 

Gases, corrections fty moisture, on, 229, 

mixed, comlihstible, on the, 1 39. 

on the ratio of expansion of, 416. , 

GJs. hydrogen, on the combustion of, 
under water, 73. 

(ias^light establishments, observations on 
Sir W. Congreve’s report on, 1. 
f ieological map of the principal mountain 
chains in >^uropc, 214. 

Geology of Cornwall and l)e i, on the, 
35. 

Glass, plate, purple tint of, aflected by 
light, 39t5. 

(ioldingham, Mr. experiments for asccr- 
taining the velocity of sound, 201. 
(xranitc veins, on, 90. 

(iray, Mr. analysis of his Klements of 
Pharmacy, &c. 459. 

(ireenwich observations, correctness of, 
.397. 

Gregor, Kev. Mr. analysis of the serpen- 
tine of CUckertOT, 47. 
t Gunpowder, action of, on lead, 390. 

inflammation of, by the heat 

of slacking lime, 316. 


H. 


Hume, Sir E. on the difference between 
the human ew and that of the el^hant, 
224. 1 J j 

Hydriodide of cirbon, method of prepar- 
ing, 76. 


I. 

Indigo, metliod tif distinguishing firom ul- 
tramarine, 35. 

Insects and fungi, remarks on the identity 
of the laws which regulate^ their distri- 
bution, 324. 

Iodide of potassium, preparation of, 69. 

Iron, sulphate of, crystaUine form of, 120. 

Islands, newly discovered, notice of, 37 9, 

Jack, Dr. notice of his account of lansium, 
and some other genera of Malayan 
plants, 381 — notice of his paper on the 
Malayan species of melastoma, 291. 

James’s poi.der, anlaysis of, 187. 

Java, eartb|]iuakc 2nd volcanic eruption in, 
231. ; 


!^ent, account of some experiments 
with t£c prism, 1 1 5. 

Kirby, Aev. his description of some pecu- 
liar »nsects,4l7. 

Knox, Hon. J\lr. on bitum^ in stones. 


64, 




L, 


Hamilton, l>r. on the hortus malabaricus, 
153, 

Harlxjurs, sea, es.says on the construction 
of, 13, 199. . 

IJardwicke, (ieu, on the antelope quadri- 
C(»rim, 152. — on the ccruiatia longicor- 
nis. 3H6. 

Hawkins, l^Ir. on the nomenclature of 
Curnitili rocks, 46. 

Heat and light, soL'ir, notice of 31 r. Pow- 
eir.s experiments on, 394, 

Heliotrope, analysis of, 75. 

Henry, J)r. analysis of hj^ Klements of 
( hemistry, 1.3H — on the mixed combus- 
tible gases from moist charcoal, alcohol, 
139. 

Henslow, Prof, on the deluge, 344. 

Hculand, Mr. on the matrix of the dia- 
mond, 151. 

Hmlgson, Rev. J, inquiry into^the era 
wiien brass was used in purposes to 
whicli iron is now applied, 407. 

Hos])ital, St. Thomas's, notice of the jpe- 
tures (lelivered there, 309. 

Howard, Mr. R. meteorological tables, 
79, 1.59, 239,319, 399, 473. 

Humboldt, M« on tHb constitution and 
mode of action of volcanoes, 121* 


Lambtoa, Col. notice of his paper of cor- 
rection ( applied to the great meridional 
arc, Ac- 226, 

I^a-ssaigne, 31. on carbonate of magnesia 
in herbivorous animals, 70 — description 
and analysis of cy.stic oxide from a dog, 
316. 

liead, acetate of, crystalline form of, 374.' 

Levy, 3Ir. on cleavolandite, 394. 

liime, muriate of, composition of, 344. 

Linnean Society, analysis of Transactions, 
381. t • 

Ijongchanqi, 31. remarks on bis memoir 
on the unccrUiinty of chemical analyses, 
289. 

Longmirc, 31r. essays on the construction 
of sea harbours, 1 3, 1 99 — list of plants . 
found in the neighl^urhood of St. Pe- 
tersburgh, 191. 


3facleay, 3f. on the identity of certain 
general laws which regulate the natural 
distribution of insects and fungi, &24. 
3iacluritc, new mineral, analysis o£^ 72, 
31agnesia, carbonate of, in the urinary 
calculi of herbivorous animals, 70* 
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earbauiM of, OTStalline f<Hnn 

of, 378. 


» ■ sulphate of, crystalline form of, 

40. 

Maier, M. account of a scarce and curious 
alchemical work of his,^!!J4a, 426. 
Mandell, Rev. B. B. apparatus for pro* 
curing potassium, 232. 

Maji, geolomcal, of the principal moun- 
tain chams in Europe, 214. 

IVfercury, bichloride of, crystalline form of, 

cldoride of, crystalline form of, 

2B5. 

Hletals, property which some possess of 
facilitating tJie combination of elastic 
fluids, 376. 

Meteorological tables kept at Stratford, 
79, 159, 239, 319, 399, 4^. 

Miller, Mr. on the temfeeratuir of mines, 
3J0- S 

Milo, boiling springs of, cS^'ectioit re- 
specting, (is. ^ 

— ishind, its volcanic origin, |74. 
Mines, temperature <»f, 3 1 0, 44 iV 
Morphia, composition of, 229. 1 

crystalline form of, 118. 

Mount’s Bav, on the submersion of part 
of, 46, ^ 

lVIoyle,^lr. on granite veins, 90. 

Muriatic acid, on the presence of, in tlie 
atmosphere, 25. 

Muriate of barytes, conijyosition of, 339. 

of lime, composition of, .^41. 

— > of strontia, composition bf, 313. 


N. 

i^apthaline, observations on the process of 
obtaining, 135. 

Nickel, and potash, ’suljjhate of, crystal- 
line form of, 438 — analysis of, 440. 

— sulphate of, crysuillinfe form of, 

*437 — analysis of, 439. * 

— ■ and zinc, sulphate of, crystalline 

form of, 439. 

Noton, Mr. register of the rain at Bombay, 

in. 


flu^sil^te of, Analysts of, 72. 
meuiod of detecting, 155. 


O. 

Opossum, on the generation of, 310. 
Oxalate of ammonia, crystalline form of, 
374. ^ 4 


P. 

i 

Paper-making, frauds and imperfections 
m, 6S« 

Piutis, Bf. and Fonblanquc, Mr, dassilica- 
tion of poisqns by, 180. 


Patents, new, 77, 158, 237, 318, 39?, 

472. 

Pearson, Br. his analysis of James's pow- * 
der, 187. 

Perkins, Mr. notice of his paper on the 
compressibility of wate« air, &c. 66. 

Petersburgh, list of ^plants found in the 
neigli]pourhood of, foi. 

Phillips, Mr. R, analysis of Jamq| 4 ’a 
powder, 187 — on ultramarine, and the 
methods by which its purity may be as- 
certained, 31 — on the composition and 
ecjuivalent numbers of certain crystal- 
lized muriates, 339 — remarks on M. 
Ijongchamp's memoir on the uncertainty 
of chemical analyses, 289— on frauds 
and imperfections of paper-making, 68 
analysis of the sulphates of nickel, 439, 

3Jr. W, on the cleavage of metal- 
lic titanium, 317 — on the occurrence of 
cleavelanditc in certain British rocks, 
448. 

Phocenic acid, account of, 210. 

IMiosphate (jf ammonia, crystalline form 
of, 285. 

Phosphates of lead, on the, 71. 

• of soda, crVvStalline form of, 286. 

.. I .. of uranium, 150. 

Poisons, classiJicatioii of, 180. 

Plants, list of, found in the ncighboiir- 
luwHlofSt. Petersburgh, 191. 

Platina, ignicion of, by hydrogen gas, 464, 
466. 

- — native, on the existence of chrome 

in, 198. 

Piatimmi, test of, 397. 

Pond, ^Ir. on the parallax of a lyr;r, 226 
— on the changes which have taken 
place on tlie declination of some of the 
principal Jixed stars; 2^7, 

Potash, chromate of, cTyslalline ft>rm of, 

120 . 

ferropruhsialc of, crystalline form 

of, 41. 

and magnesia, sulphate of, crys- 
talline form of, 4 1 , 

Potassium, apparatus for procuring, 232. 

cldoride of, discovery of, in the 

earth, 258. « 

iodide of, ])rc])aration of, 69. 

Pow’der, .lamcs’s, analysis of, 187. 

Powell, Bev. B. appendix to the abstract 
of 51. Jlamond’s instructions for baro- 
metrical nicasurcmeiits, 355. 

- — translation of M, Ra- 

inond^s instructions for the apjdication 
of the barometer to the measurement of 
heights, 95, 162, 239. 

P«vost and Ilumas, 5151. examination 
of the blood, 176. ^ 

Prism, account of some experiments with, 

115. ^ 

Prussian blue, method ttf distinguishing 
ultramarine, fVom, 34. , 
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R. 

• •* 

' Rain at Bombay, register of, 1 1 1, 
^^llaiiiond, JVI. abridged translation of his 
instructions for the application of the 
barometer 4ie the measurement of 
heights, 95, 162 •259. 

Relation by thermoelectricity, deicription 
0 n£ instruments for exhibiting, 177. • 

Register of rain at Bombay, 111. 

Ricardo, JMr. observations on Sir M". 
Congreve’s reptirt on gas-light esta- 
blishments, I. 

Rocks, Cornish, notice of a paper on the 
nomenclature of, 46. 

Itogers, Rev. J. notice of his j»aper on the 
hornblende formation of the parisli of 
St. Clere, 46. 

Rose, M. on titanium, ^9. 


Sabine, IVIr. notice of his paj)cr on the ge- 
neric and spci’iiic cliuracters of the 
chrysantl)emum indicvmi, 

Saks, urtiiidal, on the crystullinc forms 
of, an, 117, "284, .‘i74. 

Sea harbours, c.»suvs on the construction 
of, l.‘J, 11)9, 

Serpentine, of ( 'hichestcr, analysis of, 47. 
Seybert, JVlr. analysis of glassy octynolite, 
52.il. 

Sillinian, Prof, on a test for platinum, .*^97 
— -on the fusion of charcoal, graphite, 
diamond, &c. .‘il I, 468. • 

Skidmore, 51r, on the conilmstion of hy- 
drogen gas under water, 78. 

Smalts, methoj^ of •distinguisliing uUrama- 
nne from, .86, 

Smithjjon, Mr. discovery of chloride of 
jjotassiuiu in tlie earth, 25H < — cm an im- 
proved method of making cc^flee, 80 — 
method of fixing particles on the »ap- 
pare, 4 152. 

Society, astronomical, proceedings of, 6 m. 

ueological, proceedings' of, 154., 

52528. 

Imincan, proceedBngs of, 151 — 

analysis of their Transactions, 5291. * 

— jVl edico- Botanical, proceedings of, 

(i7, 394. 

»- — — meteorological, notice of the for- 
mation of, Sn — proceedings of, 398. 

roytil, analysis of thcir^Trunsac- 

tions, 219, 301 — proceedings of, 61, 
Scxla, acetate of, crystalline form of, 39. 

diromate of, crystalline fomrt* of, 

287. 



Sound, experixnitnts on,* 81. 

velocUy^pf, cxneriments to deter- 
mine, 201. \ ^ d 

St. Thomas’s iftspital, notice of lectures 
delivered there, 309. 

Steam engines, on the safety of, 70. 

Steatite, crystallized, analyst of, 223. 
Strontia, inurial^ of, composition of, 345. 
Strontium, chloride of, composition of, 
34.3. 

Subcarbonate of soda, crystalline fbrm of, 
287. 

Succinate of ammonia, crystalline form of, 
286. • ' 

Sulphate of cindionjia, crystalline form of, 
.375. 

■ ■' '■ nickd, crystalline form of,* 

437 — analysis of, 439. 

nickel and potash, crystalline 

form of, 438 — analysis of, 440. 

-;rnickel and zinc, crystalline 

form ofAlSf), 

» iiinc, crystalline form of, 4.37. 

ci>balt, crystalline form of, 

120 . / 

iron, crystalline form of, 120. 

« f — magnesia, crystalline form of, 

^ 40. I 

— potash and magnesia, crystal- 

lijj^f imi of, 41. 

on the transition foliation of, 10, 

T. 

Tablcsf meteorological, kept at Stratford, 
79, ISO, 239, 319, .399, 473. 

Tallow, on the slow' combustion of, 44. 
Tartrate of pota.sh on antimony, crystalline 
form of, 40, 

Taylor, Mr. notice of liLs paper on the 
section of tlic crag strata at Bramerton, 
near Norwich, 2:^8. 

Tlicrmoelectricity, •description of instru- 
ments for exhibiting rotation by, 177. 
Thermoelectric relations, li^of substances 
arrangdi according to, 1 iV. ^ 

series, on some anomalous 

appearances in, 322. 

Thennonkcter, alteration of freezing point 
in, 74, 309. 

Tin pyrites, new locality and analysis of, 
52. 

Titanium, metallic, deavage of, 317. 

notice of Dr. \rollas- 

ton’s paper on, 222. 

■ on, 369. t ^ 

oxide of, composition of, 373. 

Torpedo, electrical faculty of, on tlie use 
of, 1 56. * ‘ 

Traill, Br. on some thermomagnetic ex* 
periments, 449. 

Transactions of the Xanuean of^ 

Iiondoo, analyda of, 2^1 * 
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7 aM(iiseii 0 ii», - ^ * 

Society of l^noon, 

Tn^tion, foniiatioft of, 

IS; 

V^aadU.^ 

Vmeadkki M# A nome crystals founa in 
sclutioii of SjNnogen, 68 . 

V^odty dt aound, cxpenments to deter- 
mine' $ 01 . 

Vertex Wue, tnethod distinguishing 

laitMttiari&e from, 84. 

Vdtamea, on the consUtation and mode 
of action, 121* / • , . . 

DItiomiuhie, on the me^ods By which its 
purity may he ascertained, S I . 

Utaniiim, pho^diate of, 1 56 . V 


W. 


Wheatstone, Mr. experimetots on sound, 

Whidbey, Mr* notice of his paper on some 
fmtdl bones discovered atpreston, S 07 . 

Williams, Dr. on the lause and eftects of 
an obttoction of the dlood in die lungs, 
•^ 11 . ' * * . % 

Mr. on the slow combustion or 

tallow, fixed oils, and wax, 44 . 

Winch, Mi. on the phosphates of lead, 7 1 . 

Wollaston, Dr. notice of his paper on me- 
tallic titanium, 65 — his method of de- 
tecting magnesia, 155 . 


Zinc, acetate, crystaHine form of, 39 .^ 
sulphate, crystalline form of, 43 T. 
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